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Introduction 


The  U.S.  Air  Force  Medical  Service  presented  the  sixth  annual  Air  Force  Medical  Research  Symposium  coordinated  by  the 
Air  Force  Medical  Support  Agency’s  Research  and  Development  Division  (AFMSA/SGRS).  The  symposium  was  held  on  2- 
4  August  2011  in  the  Washington  DC  area  at  the  Gaylord  National  Resort  Hotel  and  Convention  Center  in  National  Harbor, 
MD.  The  symposium  featured  two  half-days  of  plenary  sessions,  one  and  a  half  days  of  scientific  presentations,  and  a  poster 
session. 

The  symposium  was  organized  into  several  tracks  to  include  Enroute  Care,  Force  Health  Protection,  Healthcare  Informatics, 
Operational  Medicine  (In-Garrison  Care),  and  Psychological  Health/Traumatic  Brain  Injury,  as  follows: 

•  The  Enroute  Care  Track  addressed  science  and  technology  targeted  at  the  continuum  of  care  during  transport  from 
point  of  injury  to  definitive  care  including,  but  not  limited  to:  Casevac,  Medivac;  Aeromedical  Evacuation;  Critical 
Care  Air  Transport;  and  Patient  Staging.  Further  areas  addressed  included:  patient  stabilization;  patient  preparation 
for  movement;  impact  of  in-transit  environment  on  patient  and  AE  crew  physiology;  human  factors  concerns  for  AE 
crew  or  patient  population;  AE/medical  personnel  training;  infectious  disease/control;  bum  management;  pain 
management;  resuscitation;  lifesaving  interventions;  and  nutrition  research  in  the  enroute  care  environment. 

•  The  Force  Health  Protection  Track  focused  on  prevention  of  injury  and  illness  and  the  early  recognition  or  detection 

of  emerging  threats  for  in-garrison  or  deployed  operations.  Topics  of  interest  include  research  in  bio-surveillance, 
infectious  disease,  emerging  threats  (pandemic  response),  protective  countermeasures,  disaster 

response/consequence  management,  toxicology/health  risks  (e.g.,  particulates  nanomaterials,  radiation,  etc.), 
monitoring  disease  trends,  other  areas  of  preventive  medicine,  public  and  environmental  health  relevant  to  the 
military  workforce. 

•  The  Healthcare  Informatics  Track  focused  on  the  use  of  innovative  information  management  &  technology  solutions 
that  enhance  healthcare  delivery  at  any  point  of  the  full  spectmm  of  patient  care  to  include  medical  simulation  and 
training. 

•  The  Operational  Medicine  (In-Garrison  Care)  Track  focused  on  care  delivered  in  the  outpatient  or  inpatient  in¬ 
garrison  setting  and  on  enhancing  the  performance  of  airman  in  challenging  operational  and  expeditionary 
environments. 

•  The  Psychological  Health/Traumatic  Brain  Injury  Track  addressed  topics  pertaining  to  screening,  diagnosis,  and 
treatment  of  TBI  and/or  Psychological  Health  in  the  military  community.  Specific  focus  areas  within  Psychological 
Health  included  depression,  substance  use  disorders,  family  functioning,  and  suicide  prevention.  Topics  of  special 
interest  included  field-deployable  diagnostic  tests  for  mild  TBI  (concussion),  blast  modeling,  large  epidemiologic 
studies  of  Psychological  Health  and  TBI,  and  strategies  for  translating  research  into  practice. 

These  proceedings  are  organized  into  five  volumes,  as  follows: 

•  Volume  1.  This  volume  is  a  general  overview  of  the  entire  2011  Air  Force  Medical  Research  Symposium  and 
includes  abstracts  of  all  the  oral  presentations  and  posters.  First  presented  is  the  symposium’s  opening 
plenary  session,  followed  by  the  abstracts  from  the  four  technical  tracks,  and  then  the  closing  plenary 
session.  The  abstracts  associated  with  the  poster  session  are  in  the  last  section  of  these  proceedings.  The 
agenda  for  the  overall  symposium  is  in  Appendix  A,  attendees  are  listed  in  Appendix  B,  and  continuing 
education  information  is  in  Appendix  C  of  this  volume.  Appendices  D-J  are  copies  of  presentation 
slides  from  the  plenary  sessions. 

This  volume  contains  abstracts  and  presentation  slides  for  the  Enroute  Care  Track. 

This  volume  contains  abstracts  and  presentation  slides  for  the  Force  Health  Protection  Track. 

This  volume  contains  abstracts  and  presentation  slides  for  the  Healthcare  Informatics  Track. 

This  volume  contains  abstracts  and  presentation  slides  for  the  Operational  Medicine  (In-Garrison  Care) 
Track. 

This  volume  contains  abstracts  and  presentation  slides  for  the  Psychological  Health/Traumatic  Brain 
Injury  Track. 


•  Volume  2. 

•  Volume  3. 

•  Volume  4. 

•  Volume  5. 

•  Volume  6. 
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The  Armed  Forces  Institute  of  Regenerative  Medicine:  Bone  and  Nerve  Regenerative  Programs 
AFMS/SG 

Brig  Gen  Michael  Yaszemski 

The  Armed  Forces  Institute  of  Regenerative  Medicine  (AFIRM)  is  a  consortium  of  military  medical  treatment 
facilities,  academic  clinical  and  research  institutions,  and  industry  partners.  The  consortium’s  goal  is  to  provide 
novel  treatment  modalities  for  our  nation’s  wounded  warriors  in  five  broad  areas:  limb  reconstruction  and 
regeneration,  burn  treatment,  scarless  healing,  craniofacial  reconstruction  and  regeneration,  and  skin 
regeneration.  Several  of  the  AFIRM  projects  have  reached  human  use,  and  several  more  are  poised  to  do  so  as 
AFIRM  enters  its  fourth  year  in  the  Summer  of  201 1.  This  presentation  will  cover  the  AFIRM  bone  and  nerve 
regeneration  programs.  The  nerve  regeneration  scaffold  consists  of  a  biodegradable  polymer  that  is  fabricated 
into  a  tube  and  lined  with  bioactive  molecules.  A  clinical  study  of  6  cm  nerve  defects  will  begin  this  year.  The 
bone  regeneration  scaffold  to  treat  segmental  bone  defects  consists  of  a  structural  polymer  that  is  fabricated  into 
a  porous  three  dimensional  scaffold,  surface  coated  with  a  calcium  phosphate  material,  and  which  delivers  bone 
growth  factors  in  a  controlled  fashion  to  direct  the  new  bone  growth.  This  treatment  enters  large  animal  testing 
in  2011. 

This  partnership  is  committed  to  providing  tools  for  optimum  treatment  of  those  colleagues  who  have  been 
injured  in  the  service  of  our  country. 
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The  Armed  Forces  Institute  of 

Regenerative  Medicine:  Bone  and  Nerve 
Regenerative  Programs 

Outline 

•  The  Armed  Forces  Institute  of 

Michael  J.  Yaszemski,  M.D.,  Ph.D. 

Regenerative  Medicine  (AFIRM) 

Brigadier  General,  USAF,  MC,  FS 

AFMS/SG,  Washington,  DC 

Professor  of  Orthopedic  Surgery  and  Biomedical  Engineering 
Mayo  Clinic,  Rochester,  MN 

•  Clinical  needs  for  bone  and  neurologic 
tissue  regeneration 

i  •  Tissue  Engineering:  polymer  and  scaffold 
design,  synthesis,  and  fabrication 

•  Preclinical  bone  and  nerve  studies,  and 

2011  AFMS  Medical  Research  Symposium 

translation  to  human  use 

mayo 

National  Harbor,  MD 

August  2,  2011 

m 


AFIRM 


Armed  Forces  Institute  of 
Regenerative  Medicine  (AFIRM) 

•  Two  consortia  working  together 
with  the  US  Army  Institute  of 
Surgical  Research  (230 
scientists) 

27  Universities 

114  investigators  -  30%  of  which  are 
clinicians 

46  graduate  students 

70  post-docs  iff) 
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Armed  Forces  Institute  of 
Regenerative  Medicine  (AFIRM) 

Total  5  yr  funding  (2008-2013)  of  >$250M 

$100M  US  Government  funding  from  Army, 
Navy,  Air  force,  VA,  and  NIH 

$68M  Matching  funds  from  state 
governments  and  participating 
universities 

$109M  in  pre-existing  government 
research  projects  directly  related  to  the 
deliverables  of  the  AFIRM  ps® 


AFIRM  Goal:  To  Heal  our  Wounded  Warriors 
Five  Areas  of  Emphasis 

•  Craniofacial  Reconstruction 

•  Scarless  Healing 

•  Limb  Salvage  and 
Reconstruction 

•  Treatment  of  Compartment 
Syndrome 

•  Burn  Repair  mo 


AFIRM  Goal:  To  Heal  our  Wounded  Warriors 
Five  Areas  of  Emphasis 


Combat  Injury  Severity  Relative 
to  Civilian  Trauma:  Fractures 


’Johnson,  Burns  cl  aL  2007 
'Guilllo  and  Andwaon  2002 
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Burden  of  Injuries  and  Morbidity 

19  January  2011-42167  battle  injuries/  >50%  Evac 


82%  battle  injured  have  an  extremity  injury 
2.3  per  injured  Soldier  owisr  jot 2007 

Primary  Admission  Diagnosis 


^  Extremity 
Thorax 
■  Abdomen 
*  Head 


Burden  of  Injuries  and  Morbidity 

19  January  2011-42167  battle  injuries/ >50%  Evac 

Bedside  to  Bench  and  Back 

Extremity  injuries  account  for  65%  of  disability 
($1.1B>  Masini,200S 

unfitting  Conditions 

■\*'<  -  Extremity 

A£l  Thorax 

*  Abdomen 

69%  "Head  „ 

■  Psych  QfP 

•  Begin  with  clear  description  of  a 
clinically  relevant  unmet  need  for  patient 
care. 

'  The  solution  to  that  need  may  span  the 
range  from  basic  research  to  product 
development. 

Multidisciplinary  input  is  essential. 

Teamwork  is  an  absolute  requirement  for 
effective  translation  of  a  novel  idea  to  pm 
practice.  W 
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Segmental  Bone  Defect:  Chordoma 
Resection 


HtttO  tllMIC  Cl 


H(W0  CCINIC  CT 
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Chemical 


Physical 


Mechanical 


'Controllable 
^Properties  j 


Architecture 


Degradation 


Cellular 

Interaction 


Drug  Release 


Tissue 

Formation 


Synthetic  Biodegradable 
Polymers 


Polymer  Scaffolds  for  Bone 
Regeneration 

*  Preformed 

Appropriate  for  non-contained  defects 
of  specified  shape 

Controllable  internal  microarchitecture 

•  Injectable 

Appropriate  for  contained  defects  of 
arbitrary  shape 

Random  internal  microarchitecture 
Minimally  Invasive  insertion  ^ 
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Top 


Side 


Stereolithography  (SLA) 


-  Layer-based  fabrication  technique 
using  UV  laser  to  polymerize  resins 


PPF  coated  with  PPF  coatod  with 
Uncoated  PPF  Mg-substltuted  synthetic  bone  mineral 
TCP 
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Goat  Mandible  Segmental  Defect  Model: 
Post-Surgical  Radiograph 


Encapsulation  of  rhBMP-2 


Solvent 

Extraction 


Lyophiiieation 


Double  Emulsion 
Solvent  Extraction 
M  f  c  roe  n  c  a  ps  u  lati  o  n 


rhBMP2 

Loaded 

PLGA 

micro  spheres 


Immobilization 
of  MS  in  PPF 
Scaffold 
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A.  Scintillation , 

detector  / 

B.  Tubing  / 
1C.  Implant  / 


1.  Detector  akin 
distance 


MPsinPPF^alatir 


MPs  in 
PPF/Gelatin 


faster  release  in  vivo 


In  Vitro  Release  from  Scaffolds 


Composite  Scaffold 
Design 


9.5  pg  BMP-2  per 
scaffold 


burst  release 
attenuated  by  PPF ! 
scaffold 


non -invasive  detection 
of  remaining  BMP-2 


Heterotopic  Model  Vessel  Formation  I  Heterotopic  Model  Bone  Formation 


*  VEGF  increased  the 
volume  of  vascular  network 
(p=0.04, 2-way  ANOVA) 


9£ 

o 

2 


*  VEGF/BMP-2  implants  contained 
significantly  more  bone  compared 
to  BMP-2  alone  (p=G.01) 
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Nerve  Regeneration 

Clinical  Practice  for  Nerve  Repair 

Challenges: 

*  Crossing  gaps  -  injuries, 
tumor  resections 

*  Distal  regeneration  from 
proximal  injuries 

*  Accuracy  of  regeneration 

rrao 

*  autologous  nerve  graft  (sural  nerve) 

*  disadvantages:  -fl 

donor-site  morbidity  f/  ' 

limited  availability  ^ 

size  mismatch 

.  Jj* 

*  less  than  perfect  "  -  H* 

,  '▼V 

recovery  of  function  . 

courtesy  of  Dr  R.J.  Spinner 
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Repair  of  Segmental  Defects  in  Major  Nerves 


A:  tyrosine-dewed  polycarbonate  -  El  002  tube  (Rutgers) 
B:  tyrosine-derived  polycarbonate  -  E0502  tube  (Rutgers) 
C:  po|y(Xylitol-co-sebacate)  tube  (MIT) 

D:  PCLF  tube  (Mayo) 

E:  PCLF-OPF  tube  (Mayo) 

F:  PLGAtube  (Mayo) 

G:  autograft  control 


The  Peripheral  Nervous  System 

Some  factors  to  consider 

♦  3-D  architecture  -tissue  shape 

-  extracellular  matrix 

♦  Surfaces/ interfaces  -  shape 

-  chemical  composition 

-  surface  charge 

♦  Mechanical  properties 

-  elasticity,  deformability 
-flexibility 

-  tensile  strength 


Biomimetic  design  -  mimicking  I  Vacuum  Molding  Technique 

properties  of  original  tissue  I 


Some  factors  to  consider 

•  3-D  architecture  -tissue  shape 

-  extracellular  matrix 

Surfaces/ interfaces  -shape 

-  chemical  composition 

-  surface  charge 

*  Mechanical  properties 

-  elasticity,  deformability 

-  flexibility 

-  tensile  strength 
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Scanning  electron  microscopy 
poly(lactic-co-glycolic)  acid  (PLGA) 


Biomimetic  design  -  mimicking 
properties  of  original  tissue 

Some  factors  to  consider 

•  3-D  architecture  -tissue  shape 

-  extracellular  matrix 


•  S urfaces/interf aces  -  shape 

-chemical  composition 
-  surface  charge 


Mechanical  properties 

-  elasticity,  deformability 
-flexibility  (JB 

-tensile  strength 
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Offect  of  Surface  Etching  on  Cell  Attachment 
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Biomimetic  design  -  mimicking 
properties  of  original  tissue 

Some  factors  to  consider 

*  3-D  architecture  -tissue  shape 

-  extracellular  matrix 


•  Surfaces/ interfaces  -  shape 

-  chemical  composition 

-  surface  charge 


*  Mechanical  properties 

-  elasticity,  deformablllty 

-flexibility 

-tensile  strength 


Biomimetic  design  -  mimicking 
properties  of  original  tissue 


Some  factors  to  consider 


3-D  architecture 


-tissue  shape 
-  extracellular  matrix 


Surfaces/interfaces  -  shape 

-  chemical  composition 

-  surface  charge 


Mechanical  properties 

-  elasticity,  deforma bMj 

-  flexibility 

-  tensile  strength 
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Neurite 


Dorsal  Root  Ganglion  Explant  Attachment  and 
Neurite  Outgrowth 


Electrically  Conductive  Scaffolds 


DRG  Explant 


Unmodified 
Polymer  Surface 


Charge  Modified 
Polymer  Surface 


Motivation:  direct  electrical  stimulation  at 
the  regeneration  site 

-  magnitude,  frequency,  interval 

Semi -interpenetrating  polymer  network  of 
polypyrrole  discontinuous  phase  within 
polycaprolactone  continuous  phase 

Initial  studies:  conducting  polymer 
implant  without  imposed  potential  ^ 
difference  across  it  TO 


Electrically  Conductive  Scaffolds  |  Biomimetic  design  -  mimicking 

properties  of  original  tissue 

Some  factors  to  consider 

•  3-D  architecture  -tissue  shape 

-  extracellular  matrix 

•  Surfaces/interfaces  -  shape 

-  chemical  composition 

-  surface  charge 

•  Mechanical  properties 

-  elasticity,  deformability 

-  flexibility 

-  tensile  strength 
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Nerve  Tube  Mechanical  Properties 


Measurement  of  Outcomes 

•  Retrograde  axonal  tracing 

Fidelity  of  motor  re-innervation 

•  Nerve  and  muscle  morphometry 

Numbers  of  axons  regenerating 
Muscle  fiber-type  distribution 

•  Electrophysiology  (sensory  and  motor  NCV) 

Electrophysiological  function 

•  Gait  analysis  rajo 

Integrated  functional  analysis  ^ 
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Clinical  Trial 

*  Clinical  Equipoise 

*  Neuropathy  Evaluation:  Sural  Nerve 
Biopsy 

*  Institutional  Review  Board 
■  FDA:  IDE,  GMP 

mavo 
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Designing  a  Safer  OR  to  ICU  Hand-Off 
81  MSGS/SGCX 
Lt  Col  Broadus  Atkins 


Background:  Clinical  transfer  of  patient  care  from  one  medical  unit/service  to  another  is  high-risk  and  error- 
prone.  We  examined  a  tertiary  VA  medical  center’s  current  OR-to-ICU  handover  protocols,  quality,  and 
provider  satisfaction  and  reviewed  available  literature  on  ICU  patient  transfers  to  redesign  and  standardize  the 
handover  process.  Methods:  After  institutional  approval,  data  were  acquired  through  (1)  observation  of  50  OR- 
ICU  handovers,  (2)  provider  surveys  eliciting  perceived  deficiencies  and  proposed  modifications,  and  (3)  25 
focus-group  interviews  evaluated  with  ‘open  coding’  strategy.  Methodical  literature  review  was  conducted 
using  PubMed  and  ProQuest  databases  (keywords:  ‘handover’,  ‘handoff,  ‘patient  transfer’  and/or  ‘post 
operative’,  ‘post  anesthesia’,  ‘anesthesia’,  ‘surgery’,  ‘operating  room’,  ‘ICU’,  ‘critical  care’,  ‘intensive  care’, 
‘surgical  intensive  care’,  ‘admission’,  ‘communication’,  and  ‘team’).  Results:  500  published  manuscripts  were 
reviewed;  30  (6%)  focused  on  postoperative  handovers;  14  manuscripts  provided  evidential  support  for 
proposed  solutions  to  handover  difficulties.  Handover  observations,  survey  reviews,  and  interview  analysis 
revealed  that  technical  handover  processes  were  often  compromised  by  ineffective  communication 
(simultaneous  conversations  or  task  performance  during  handover,  artificial  distractions,  inconsistent  role 
participation,  inattention  due  to  time  pressure),  poorly  coordinated  task  prioritization,  and  incongruous  priorities 
of  task  performance  and  information  exchanged  between  transferring  and  receiving  teams.  A  new,  standardized 
model  for  OR-ICU  handover  was  devised.  Conclusions:  Previous  OR-ICU  handover  processes  were  flawed  and 
not  uniformly  conducted.  Using  these  data,  a  redesigned  handover,  based  on  structured  verbal  reporting  and 
establishment  of  a  communication  platform,  was  constructed.  High-fidelity  patient  simulation  will  allow  testing, 
staff  training,  and  tool  refinement  prior  to  clinical  introduction  of  the  new  handover  process. 
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Related  med 


medicine  hi 


INTRODUCTION 
IOjOJ  Report 

:  in  x. 


m  vt  Ji=aLr!Lr:3  lVIauagsr 


(amine,  nuclear) 
Urged  health  care  orgs  to  assess  local  safety 
climate  and  monitor  improvements 

■  Heavily  investigated  area 

■  Spawned  JCAHO  Natl  Hosp  Pt  Safety  Goals; 
AHRQ;  VA  Natl  Center  for  Patient  Safety  (1999): 
Patient  Safety  Centers  of  Inquiry 


Durham  VAMC 

Patient  Safety  Center  of  Inquiry 

One  of  8  PSCIs  funded  by  VA  National 
Center  for  Patient  Safety  (2007) 

2  -  year  study  FY  2010  -  FY  2011 
*  Recently  extended  for  FY  2012 
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Durham  VAMC 

Patient  Safety  Center  of  Inqu/rym 


Investigations 
Perioperative  care 
Acute  and  ICU  care 
Procedural  care 


4  HiFi 

Simulation 


Patient  Safety 
Center  of  Inquiry 


Rebecca  A.  Schroeder,  M.D. 
Atilio  Barbeito,  M.D. 

Noa  Segall,  Ph.D. 

Broadus  2.  Atkins,  M.D. 
Jeffrey  M.  Taekman,  M.D. 
Melanie  Wright,  Ph.D. 

Dawn  S.  Rogers,  BSN 
Sally  S.  Kellum,  RN,  MSN 
Gene  Hobbs 

Deirdre  Thomlow,  PhD.,  MSN 
Sim  B.  Sitkin,  PhD, 

Jim  Emery,  PhD 
Richard  Burton,  PhD 
Otis  Jennings,  PhD 
Rebecca  Perfect,  RN 
Talia  Schwartz 
Mary  Holtschneider 


(Investigator,  Associate  Director) 
(Investigator) 

(Investigator) 

(Investigator) 

(Simulation  Consultant) 

(Human  Factors  Engineering  Consultant) 
(Quality  Improvement  Nurse) 

(Hospital  Informatics  Consultant) 
(Simulation  Technician) 

(Nursing  Research  Consultant) 
(Organizational  Behavior  Consultant) 
(Organizational  Behavior  Consultant) 
(Organizational  Behavior  Consultant) 
(Organizational  Behavior  Consultant) 
(Clinical  Trials  Assistant) 

(Research  Assistant) 

(Nurse  Educator  /  Simulation  Consultant} 


VA  NATIONAL  CENTER  FOR  PATIENT  SAFETY 

Moderate  Sedation  Toolkit 
for  Non- Anesthesiologists 


Facilitator’s  Guide 


Content  Produced  by 

The  Durham  VAMC  Patient  Safety  Canter  of  Inquiry  (PSCI) 


To  design  a  safer,  more  reliable  process  for 
OR-to-ICU  patient  handovers 
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"...transfer  of  responsibility  between  health  care 
providers  to  ensure  patient  safety  and  continuity 
of  care" 

The  Joint  Commission:  2008  National  Patients  Safety  Guidelines 

Critical  &  vulnerable  period  in  pt  care ,  especially  OR»  ICU: 
Complex  patients/procedures 
Complex  physical  transfer  (actually  2  transfers!) 
Multiple  teams  (traditions,  hierarchies,  different 
priorities) 

Time  constraints 


Increased  in  frequency  since  duty  hour 
restrictions 

Informal,  non-structured 

Not  formally  taught 

Subject  to  interpersonal  conflicts 


Continuous  ICU  monitoring  and  intervention 
generates  large  quantities  of  information 

Information  is  the  platform  upon  which  medical 
decisions  are  made 

"Information  corruption^ 

>  distortion  and/or  omission  of  patient  info 
compared  to  med  record 

>  potential  source  of  medical  judgment  errors 


Pickering  BW  eta  I .  Crit  Care  Med  2009;  37: 2905 
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uwl cjriftD  j-j  Brealtdaw/w" 


" There  is  mounting  evidence  that  poor  communication 
between  hospitai  support  staff  and  surgeons  is  the 
leading  cause  of  avoidable  surgical  errors " 

Landro  L.  Bringing  surgeons  down  to  earth.  Wall  St.  Journal  November  16,  zoos 

♦  JCAHO  traced  2/3  of  all  adverse/sentinel  events  to 
communication  errors  (‘95-  '05) 

♦  Etiology  of  poor  communication:  lack  of  standardized 
communication  methods  &  team  integration  [Lingard 

Academic  Med  200Z] 


STUDY  DESIGN 


Gain  a  comprehensive  understanding  of 
issues  and  evidence  of  events 
surrounding  OR-to-ICU  handovers 


Communication  Failures 


Lingard  et  al  Qual  Saf  Health  Care  2004;  13:  330 


OccasiG 

timing 


ineffective  exchange  due  to 


•  Content,  missing/inaccurate  information 

•  Purpose  (25%)  issues  not  resolved 

•  Audience  {20%  key  individuals  were  excluded 


i m 
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Define  the  Problem 


Tertiary  VAMC 


Affiliated  with  Duke  University  Hospital 
Comprehensive  surgical  care  (CT,  Vase,  Neuro,  etc) 

—  2,500  surgical  cases/year 

12-bed  SICU 

—  Closed  unit 

—  24  hour  ICU  attending,  fellow,  and  intern  coverage 


Literature  Review 


Sources:  Pubrred.  Medline,  Proquest,  ARHQ 


Search  Terms:  handover,  handoff,  and 


patient  transfer  and  combinations  of  these 
with  the  terms  post  operative,  post 
anesthesia,  anesthesia,  surgery,  operating 
room,  ICU,  critical  care,  intensive  care, 
surgical  intensive  care,  admission, 
communication,  and  team 
Methods: 

•Titles  were  reviewed  for  possible  inclusion 
•All  papers  dealing  with  OR  to  ICU 
handovers  were  reviewed 


Results: 

•500  manuscripts  reviewed 


Recommendations  from  Literature: 

Complete  urgent  care  tasks  before  verbal  handover 
Set  asidetime  for  handover  communication.  Avoid 
performing  other  tasks  during  this  time  and  limit 
conversations  while  performing  tasks 
All  relevant  members  of  the  surgical  and  receiving 
teams  should  be  present  duringthe  handover  and 
each  specialty  should  take  turns  speaking 
Provide  an  opportunity  to  ask  questions  and  voice 
concerns 

Documentthe  handover 

Confirm  handover  completion  and  readiness  of 

receiving  team  to  accept  responsibility  for  the  patient 

Use  structured  checkliststo  guide  communication  and 

ensure  completeness  of  information.  Use  forms  or 

reference  cards  a  s  reminders 

Use  protocols  to  standardize  processes 

Provide  formal  team  or  handover  training 


r  t M ini  1  Primary  RN  1 


m: 

2 

I  3 


if  14 


Room 

Preparation 


Attach  Pulse  oximeter (24/39) 


Place  onto  EKG  monitor 


ChestTubes 

Foley 


Assess 

Patient 


Temp 

ChestTubes 

Foley 


Deliver 

Verbal 

Report 


Speak to 
Family 


Returns  to 
Questions 


Anesthesia  I  Anesthesia 


1  Respiratory  I 

Therapist  .  | 


PtCare  Prep  Vent 


^niP  II  ToVent 


"l^AwaitRepoi^j^ 


Deliver 

Verbal 

Report 


Completes 
Notes/ 
Wastes  Meds 


Pacemaker 

Adjust 


Recovers 

Equipment 


Receive 

Surgery 

Report 


Receive 

Surgery 

Report 


Departs  or 
Assess  Patient 
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Determine  Current  Practice 


Focus  Interviews: 


■  Guided  interview  conducted  by 
clinician  and  non-clinician  pairs 

■  Interview  recorded  and 
commercial  ly  transcribed 

■  Analysis  performed  by  three 
clinician  /  non-clinician  teams 

’  Open  coding  used  to  identify 
themes 

■  Inter-rater  agreement  achieved 
verbally 

■  Themes  collected  forfurther 
analysis  by  PSCI  Investigator 

■  2 6  staff  members  interviewed 


Interview  Themes  identified: 

■  Ward  Clerk  Information  Packet:  unsure  if  used,  not  current 

•  Phone  Report:  variable,  unstructured,  redundant,  impacts  room 
prep,  distracts  anesthesiologist  at  critical  moment 

■  OR  CPRS  Handover  Note:  unpopular,  redundant,  rarely  viewed 

■Rolling  Call:  no  answer,  forgotten,  needs  patient  update 

•Transport:  hallways  obstructed,  lines  tangled 

■Tasks:  undefined  roles,  disorganized  process,  room  not  ready 

■  Verbal  Handover:  a  nesthesia  chart  missi ng  or  i llegible,  no 
leader,  info  transferred  highly  variable,  many  omissions, 

■  ICU  Resident:  high  resident  attention  demand,  junior  residents 
may  need  instruction 

■  Eg  uipment  /  Supplies  /  Layout:  problems  with  availability  and 
serviceability,  no  standardized  setup,  careview  not  in  every  room 

■  PACU  /  5ICU  /  MICU:  need  better  cooperation  between  PACU 
a  nd  I CU,  irregul  arities  in  report  between  I  CUs,  unfamiliarity  of 
surgical  cases  in  MICU/  CCU,  unclear  physician  contacts 

■  Other  themes:  Patient  Safety,  Op  Note  in  CPRS,  Respiratory 
Therapist 


Determine  Current  Practice 


Solutions  presented  in  interviews: 

•  OR  nurse  could  call  SICU  with  lines  and  ventilation 
•Use  phone  report  checklist 

•Handover  plan  discussed  in  OR 

•  Techs  to  help  with  transport  and  stocking  rooms 

•  Verbal  handover  after  patient  monitored 

•  Primary  nurse  could  take  report  while  other  nurses  settle  in  patient 

•  Extra  people  can  leave  after  settling  in  patient 

•  Receiving  and  delivering  teams  need  to  be  present  at  handover 

•  Checklist  for  verbal  handover 

•  Complete  a  form  in  the  OR  to  give  to  the  SICU  nurse 

•  Real-time  electronic  anesthesia  chart 

•  Anesthesia  provider  could  enter  CPRS  note  in  OR 

•  Provide  opportunity  to  ask  questions,  be  thorough 

•  Establish  training  on  handovers 

•  Change  underlying  traditions,  hierarchies.  Accept  change. 

•  Deliver  report  &  orders  to  CCU/MICU  nurses  before  patients  arrive 

•  Put  less  acute  patients  in  PACU  or  step-down  unit 


Determine  Current  Practice 


Field  Observation: 
Anesthesia  Phone  I 
Call  to  ICU  Nurse 


Age 
line  guage 
Fluids  In 
Gender 
Allergies 
Diagnosis 
ETA 

Urine  Output 
Weight 
Intraop  meds 
Drains 

Anesthetic  tech  nique 
Antibiotics 
Intraop  labs 
Other  diagnoses 
Ventilator 
Day  of  Surgery  Meds 
Past  Surgical  History 
Preop  labs 
Code  Status 
Chronic  meds 
operative  Hospital  Course 
Complications 
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IV  fluids  administered 
Past  medical  history 
IV  lines 
Invasive  lines 
Fluids  in  or  out 
Fluids  lost 

Hemodynamicstatus(e.g.  stable,  unstable) 
Vasoactive  drugs  and  infusions 
Anesthetic  technique 
Relevant  anesthetic  drugs 
Intraoperative  method  of  airway  management 
Surgical  procedure 
Relevant  intraop  labs 
Intraoperative  events  (or  none) 
Baseline  status 
Perioperative  antibiotics 
Status  change  from  phone  report 
Allergies 
Gender 
Age 

Patient  name 
Weight  orBM  I 
Preferred  name 


iia  Report  Content  m 

3  ■ 


Field  Observation: 
Anesthesia  Report 


firjB/jj-jcji 


Fundam 
Types:  ^ 


iaialloCRM 


■  Pt-ce 

■  Administrative  briefings 

■  Debriefings 


Goals  of  briefings: 

■  Promotes  real-time  exchange  of  information 

■  Sets  stage  for  communication  and  common  understanding 

■  Gives  people  permission  to  be  frank  and  honest 

■  Gets  all  on  '"same  page"  &  provides  structure  for 
collaborative  planning 
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Standardized  multidisciplinary  protocol  improves  handover  of 
cardiac  surgery  patients  to  the  intensive  care  unit 

Brian  F  Joy.  MD;  Emily  Elliott,  RN.  MSN.  CPNP;  Courtney  Hardy,  MD;  Christine  Sulkvan.  MBA,  MS; 
Cart  L  Backer.  MO.  Jason  M  Kane.  MO.  MS 


Obffdnn:  To  Bite  mint  whether  the 
tendartutd  haodmrtr  protocol  couM  itdu 


te  «w  imam  care  writ. 

Dot prr  PnnpoctM.  Mtnnrtxrai  (tutor 
Stttopr  Ptdiatric  ctr«ac  intomht  cvt  writ 
Sotuctx.  Snooty -rant  pittwri  htwtartn  in 
booing  frcrt  the  operibng  room  to  tot  ante  trri 


m  art  unrt  fwtul  htndoff  briefing  or  the  ovwril  handowr  proco*.  CtnsgO 
oft  contort  roctmti 

ir  practn  for  pod- 


Patient  handover  from  surgery  to  intensive  care: 
using  Formula  1  pit-stop  and  aviation  models  to 
improve  safety  and  quality 
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Staff  Positions  -  Patient  Arrival  /  Primary  Tasks  | 
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Anesthesia:  □  isolation  Pracaut io ns 
o  QPt  Status  Routine  v®.  Complex 

|  □  Patient  Name  and  DOB 

|  Surgery:  □Diagnosis 

□  Procedure/  Technical  Details 

Anesthesia:  □Anesthesia/ Sedation/ Airway 
f  ^  □  In/  Outs  (fluids,  EBL} 

|  §  □  Pertinent  Intra  op  Events 

|  □  Pertinent  Hx  /  Home  Meds 

«  □  Allergies 

□  Baseline  VS  /  Functional  Status 

t.  Anesthesia:  □Airway 

|  □  IV  Lines 

□  infusions  **  a,*v  j 

|  □  Racer 

S  urge  ry :  □  Surgical  l  ines  /  Spec  tal  Eq  u  ip 

2  Surgery:  □Anticipated  Course 

|  ?•  □  He  modynam  ic  manageme  nt 

□  Pain  management 

|  z  □  GUI  backtriggeis 

Sj  □  Potential  Problems 

All:  □  Questions/  Concerns 

Anesthesia:  □Consensus /Conclude Report 


Pt.Name: 

DOB _ 

SSN _ 


NOTES 


Evaluate  Change 


rr 


Five  prospective  methods  (field  observation,  clinical  data, 
physiologic  data,  workload  assessment,  and  culture  survey) 
used  to  determine  the  current  practice  will  be  repeated  to 
assess  the  impact  of  the  intervention. 


Can  Aviation-Based  Team  Training  Elicit  Sustainable 
Behavioral  Change? 


Ob|e<llve:  To  quantify  effects  of  aYUQon-based  crew 
rcveutec  mstngernem  training  on  pattern  safets-teLued 
be  towers  and  perceived  personal  empowerment 

Design:  Prospective  study  of  checklist  use.  error  self 
reporting,  and. 1 10-potnt  safety  rtnpowenncTM  survey  af¬ 
ter  paracfation  m  i  crew  resource  management  train¬ 
ing  tnlervtnuoa 

S  etUn  9:  Seven  hundred  cw  enty -two-bed  untvmxy  hos- 
ptlal.  247-bed  affiliated  community  hospital 

ParMtlpanh:  There  were  857  participant*.  the  major- 
sy  of  whom  were  mines  (30%).  toll  owed  by  ancillary  per¬ 
sonnel  (28%)  and  physicians  (.12%). 

Mtiln  Owttoiie  Mcu  stares:  Preopen  live  chcckltst  use 
over  time  ,  number  and  type  of  entries  on  a  Web-based 
incident  reporting  system,  and  measurement  of  degree 
of  em  paw  rment(  1-3  scale)  on*  10-potnt  survey  of  safety 
attitudes  and  actions  given  prior  to.  immediately  alter, 
and  j  minimum  of  2  months  after  training 


Remits:  Since  200).  10  courses  trained 637  participants 
in  muklptecksapkncs.  Prcopcoavc  checklist  use  rose  (7^b 
lnAVi.8^tn20M.min2003.min2000.rnd  100% 
in  2tXV).  Self-muu  led  reports  ma eased  from  709  per  quar¬ 
ter  in  2CC2k>  1481  per  quarter  in  2tX6.  The  percentage  of 
reports  related  to  ctmroaaieru  as  opposed  to  actual  evens 
increased  kom  139%  pnor  to  training  to  Id J%  subse¬ 
quently  <P<.01).  Perceived  setf  anpewenuem. crating 
a  cut  lure  o(  safety,  rose  by  an  average  of  03  point  in  all  10 
realms  immediately  posurimi ng  (mean  (SO]  rating.  3.0 
(0.07 1  vs  3.3  (003).  P<  .03).  This  was  in.um.uned  after  a 
rmramuni  of  2  months  There  was  a  trend  lew ard  a  hkr- 
arc  Ideal  effect  with  parUcipancs  less  comfortable  confront¬ 
ing  incompetence  in  a  physician  (mean  (SO)  rating,  i.l 
(0.8|)  Run  In  muses  or  technicians  (mean  (SO|  rating.  3.4 
(0.7 1  lot  both)  (P>.03) 


ConclaiUaE  Crew  resource  nunagemetu  programs  can 
influence  personal  behaviors  and  empowerment  Ef- 
fects  may  lake  years  to  be  ingrained  into  the  culture 

ArchSarj  2fW.144(U).IIJJ.lJJ7 


Ham  C  Sax.  4 (D.  Pane*  Brmvne.  BMil.  t *rm*UJ  MoyewsK  HD.  B&ettJ  Pamrt.  UD. 
Kathleen  C.  Hmnrr.  ME>,  Xehexco  L.  Barkt.  AN.  >13.  ScaAtm  Cetrtta  MBA 
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Variations  in  the  Management  of  Hypertension  in  Active  Duty  Airmen  -  JNC7  Revisited 

AFMSA/SG6H 

Dr.  Celan  Alo 


A  cross-sectional  retrospective  design  was  employed  to  describe  the  management  of  hypertension  by  estimating 
the  patterns  of  use  of  antihypertensive  agents  and  lifestyle  modification  (LSM)  counseling  in  a  cohort  of 
hypertensive  patients  among  active  duty  airmen  (ADAF).  We  compared  available  data  for  2003  and  2009.  All 
eligible  ADAF  were  screened  and  classified  as  having  hypertension  based  on  two  elevated  blood  pressure  (BP) 
readings,  diagnostic  information  in  the  form  of  ICD  9CM  codes,  and  prescription  drug  use  from  pharmacy 
dispensing  records.  All  available  BP  data  were  extracted  from  the  Preventive  Health  Assessment  and 
Individual  Medical  Readiness  (PIMR)  files.  For  this  study,  we  only  included  the  most  recent  documented  BP 
reading  during  the  reporting  calendar  year.  For  each  study  year,  we  compared  the  its  representative  BP  reading 
with  the  following  year’s  representative  BP  measurement  to  identify  those  with  hypertension  based  on  two 
elevated  BP  readings.  Data  show  that  the  number  of  ADAF  who  were  hypertensive  or  had  BP  in  the 
hypertension  range  increased  significantly  from  7  percent  in  2003  to  9  percent  in  2009  (p<.0001).  Of  these,  91 
percent  are  either  diagnosed  or  treated  and  about  9  percent  are  untreated.  About  33  percent  of  study  subjects 
had  any  LSM  counseling.  Only  16  percent  of  study  subjects  who  were  receiving  antihypertensive  drugs  were 
on  thiazide  diuretics  while  a  large  proportion  was  receiving  ACE  inhibitors  (28  percent)  followed  by  beta 
blockers  (17  percent).  Overall  BP  control  rate  was  80  percent. 


31 


Proceedings  of  the  2011  AFMS  Medical  Research  Symposium 

Volume  5  Operational  Medicine  (In-Garrison) 


Headquarters  U.S.  Air  Force 

Integrity  -  Service  -Excellence 

Variations  in  the  Management  of 
Hypertension  in  ADAF  - 
JNC7  Revisited 

Cel  an  Alo,  MD,  MPH 
Lt  Col  David  Carnahan,  MD,  MSCE 
Healthcare  Informatics  Division, 
AFMSA/SG6H 

U.S.  AIR  FORCE 


U.S.  AIR  FORCE 


Background 


■  Hypertension  (HTN)  is  the  most  common  primary  diagnosis  in 
the  US  with  more  than  46.3  million  office  visits  annually  1 

■  HTN  affects  1  in  3  American  adults  2 

■  An  estimated  ~76  M  adults  >20  years  of  age  have  HTN 

■  HTN  is  a  significant  risk  factor  for  coronary  heart  disease,  the 
leading  cause  of  death  in  the  US 


’SchappertSM,  Rechsteiner  EA.  Nat  Health  Slat  Report.  2008:6:1-29. 

2  Fields  LE.etal.  The  burdenof  adult  hypertension  inthe  United  States.  Hypertension.  2004:44:398-404. 
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Rationale 


U-S.  AIR  FORCE 


JNC7  Features  and  Key 
/Messages 


■  Costs:  estimated  at  nearly  $73.4  billion  for  20 091 


■  Adoption  of  healthy  lifestyles 


■  Expenditures  for  medical  services  have  been  rising, 
especially  prescription  drug  costs2 


■  Thiazide-type  diuretics  should  be  included  in  initial  therapy 

■  BP  control  only  occurs  with  motivated  patients  who  trust  their 
clinician 


■  Available  national  data  are  mostly  from  cross-sectional 
surveys,  epidemiological  investigations,  community  studies, 
HMOs,  and  reports  of  physician  office  practices3  using 
different  populations  -  None  of  these  studies  are  using  AF 
population  data 


■  Benefits  of  lowering  BP 

■  Incidence  of  stroke  reduced  by  an  average  of  3540  percent 

■  Incidence  of  coronary  events  reduced  by  20-25  percent 

■  Incidence  of  congestive  heart  failure  reduced  by  more  than 
50  percent 


1  l  kryd-Jc  nes,  et  a  I.  Hea  rt  disease  and  stro  ke  statistics  -  2009  u  pdate.  Circulation 2009 ;1 1 9(3);e21  -1 81 . 

2  Devine  JW,  T  rice  S .  S  pr  idge  n  5  L.  Bacon  TA.TrendsinP  resc  ription  D  rug  Utilization  and  Spe  ndingforthe  Departmentof 
Defense,  2002-2007.  Military  Medicine.  174:  Sept  2009 

a  WangTJ,  Vasan  R.  Epidemiology  of  Uncontrolled  Hypertension  in  the  United  States.  Circulation.  2005;112:1651-1662. 
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JNC  7  Changes  in  Classification  of 
Blood  Pressure 


Changes  in  Blood  Pressure  Classification 


JNC  6  Category1 

JNC  7  Category2 

SBP/DBP 

Optimal 

Normal 

Borderline 

<  120/80 

120-129/80-84 

130-139/85-89 

Normal 

Prehypertension 

Hypertension 

>  140/90 

■">  Hypertension 

Stage  1 

Stage  2 

Stage  3 

140-159/90-99 

160-179/100-109 

>180/110 

#  Stage  1 

Stage  2 

'  Thesixlh  report  of  the  Joint  National  Committee  on  Prevention,  Detection,  Evaluation,  and  Treatment  of  High  Blood 
Pressure.  Arch  Ih fern  Med  1997;157:2413-46. 

2The  seventh  report  of  the  Joint  National  Committee  on  Prevention.  Detection.  Evaluation,  and  Treatment  of  High  Blood 
Pressure.  JAIMA  2003 ;2B9 2560-2571 
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Why  Prehypertension 


■  Based  on  data  from  epidemiologic  studies  that  demonstrated  a 
linear  relationship  between  BP  and  cardiovascular  risk1 


■  The  risk  of  cardiovascular  disease  (CVD),  beginning  at  115/75 
mmHg,  doubles  with  each  increment  of  20/10  mmHg 

■  Individuals  with  BP  levels  in  the  pre hypertension  range  are  at 
increased  risk  of  developing  hypertension  and  CVD  later  in  life 
compared  with  those  with  BP  in  the  normal  range 


*  Identification  of  patients  will  allow  early  intervention  such  as 
health-promoting  lifestyle  modifications  to  prevent  CVD 

1  Lewington  S,  Clarke  Ret al.  Lancet. 2002:36D(9349):1903-1913 
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AF  Measured  BP  Study 


BLOOD  PRESSURE  CATEGORIES  (JNC  7  CLASSIFICATION) 
ADAF,  CY03-09 


■  NO RMAL RANG E  ■  PRE-HYPE RTENSION  RANG E 

■  STAG  E  1  HYPERTE  NS  ION  RANG  Eb  STAG  E  2  HYPERTENSION  RANGE 
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JNC  7  Treatment  Guidelines 


Treatment  Guidelines 

BP  Classification 

SBPmmHg* 

DBP  mmHg 

Lifestyle 

Modification 

Drug 

Therapy** 

Normal 

<120 

and <80 

Encourage 

No 

Prehypertension 

120-139 

or  80-89 

Yes 

No 

Stage  1  HTN 

140-159 

or  90-99 

Yes 

Single  Agent 

Stage  2  HTN 

>160 

or  >100 

Yes 

Combo 

*  Treatment  determined  hy  highest  B  P  category 

**  Consider  treatment  for  oanvpelftng  fad  rattans  regardless  of  BP 

JV<7  express.  IAMA  2003  Sep  10290(110\:1314 
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W  Lifestyle  Modifications  (LSM)  To 
^  Prevent  and  Manage  Hypertension 


Recommendation 

Modification 

Approximate 
SBP  Reduction 
(Range) 

Weight  reduction 

Maintain  normal  body  weight  (body  mass  index  18.5-34.9 
kg/m5). 

5-20  mm  HgVlO  kg 
weight  loss 

Adopt  DASH'  eating  plan 

Consume  a  diet  rich  in  fruits,  vegetables,  and  low -tat  dairy 
prod  ucts  with  a  red  uced  conte  nt  of  sat  u  rated  an  d  tota  1  fat . 

6-14  mm  Hg 

Dietary  sodium  reduction 

Reduce  dietary  sodium  intake  to  no  more  than  100  mmol  per 
day  (2.4g  sodium  orfig  sodiu m chloride). 

3-3  mm  Hg 

Physical  activity 

Engage  in  regular  aerobic  physical  activity  such  as  brisk 
walking  (at  least  30  minutes  per  day,  most  days  of  the  week). 

4-9  mm  Hg 

Moderation  of  alcohol 
consumption 

Limit  consumption  to  no  more  than  2  drinks  (eg,  24  oz  beer,  10 
az  wine,  or  3  oz  80 -proof  whiskey)  per  day  in  most  men  and  to 
no  more  than  1  drink  per  day  in  women  and  lighter-weight 

2-4  mm  Hg 

TtASH  irritates  a«fcryAU»CKft«£  (0  St  0*>  H yjWrte rci i Cri 

US-AIBFOBCE 


HTN  Treatment  Goal 


"THE  GOAL  IS  TO  GET  TO  GOAL" 


Hypertension 

-plus- 

Diabetes  or  Renal  Disease 

<140/90  mmHg 

<130/80  mmHg 
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METHODS 
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What  we  did 
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Data  Sources 


■  P1MR  -  for  BP  measurements 

■  SADR,  SIDR,  and  Purchased  Claim  Data  -  for  coded  diagnoses 
of  hypertension 

■  Pharmacy  Data  (PDTS)  -  for  data  on  antihypertensive 
prescriptions 

■  Military  Personnel  Files  (Mil Pers)  -  for  demographic  data 

■  SADR -to  identify  ADAF  who  where  counseled  in  lifestyle 
modifications 


U.S.  AIRFORCE 


Ascertainment  of  Study  Subjects 


Integrity 


Service 


Excellence 
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Neither  Medicated  Nor  Coded 
Subjects  with  BP  in  the  HTN  Range 


V 

❖ 

U.S.  AIR  FORCE 


Management  Patterns 


|  Study  Subjects  with  BP  reading  based  on  Z  Measurements  | 


2004  BP  READING 


|  2003  BP  READING  | 

1  NORMAL 

P  re- HTN 

1  STAGE  1  1 

HTN 

1  STAGE  2  1 

1  HTN  1 

NORMAL 

37/464 

M,78o| 

1 6,685 1 

861 

J 

52.8% 

44.5% 

2.6% 

0.1% 

Pre-HTN 

68/407 

18,860 

5,872 

1  H 

8.6% 

03% 

STAGE  1  HTN 

1,062 

6/618 

2Jll| 

1 _ ^ 

21.6% 

1.4% 

STAGE  2  HTN 

433 

_ 41 

_ 241 

1  n*| 

1  3,| 

9.5% 

55.7% 

25.9% 

9.0% 

} 


TOTAL  =  2,505 


■  ICD-9  and  CPT  codes  related  to  lifestyle 
modifications  (LSM)  counseling  were  identified  from 
the  Standard  Ambulatory  Data  Record  (SADR) 


■  Prescription  fills  for  any  antihypertensive  drugs 
were  identified  from  pharmacy  records  (PDTS) 
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Analysis 


U.S.AIBFORCE 


■  Describe  the  study  subjects  by  age  groups,  gender, 
race  and  rank  groups  and  comparing  with  the  total 
ADAF  population 

■  Proportion  of  study  subjects  who  were  counseled 
on  any  hypertension-related  lifestyle  modifications 

■  Distribution  of  drug  classes  among  study  subjects 
who  were  prescribed  antihypertension  drugs 

■  BP  control  rates  (<140  mmHg  SBP  and  <90  mmHg 
DBP)  for  those  who  had  any  counseling  for  lifestyle 
modifications  and/or  prescribed  antihypertension 
drugs 

Integrity  -  Service  -  Excellence 


RESULTS 


Integrity  -  Service  -  Excellence 


Overall  Results 


Demographics 


U.S.AIB  FORCE 


STUDY 

SUBJECTS 

TOTAL  ADAF 

AGE  GRP 

7-year  average 

(%) 

7-year  average 

(%l 

<25 

129 

25.9 

25-29 

12.5 

19.8 

20-94 

16.4 

15.2 

55-29 

26.1 

16.5 

40-44 

21.5 

9.2 

45* 

10.7 

2.2 

Age.  mean*  SO 

333±JS 

29.4  ±.8 

GENDER 

Females 

16 

19.4 

Males 

84 

80.6 

RACE 

White 

69.7 

74.7 

Black 

22.7 

15.8 

Other 

7.7 

9.5 

RANK 

Jr  Enlisted 

128 

21.8 

NCOS 

68.2 

47.6 

Officers 

18.0 

20.6 

23 
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Lifestyle  Modification  Counseiing 


ANY  HTN  RELATED  COUNSELING,  % 

STUDY  SUBJECTS 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

Medicated  and  Coded  Group 

9.6 

21.5 

26.4 

32.8 

34.3 

30.9 

32.6 

Neither  Medicated  nor  Coded  but 

BP  in  the  HTN  range 

26.7 

29.2 

29.5 

30.5 

22.9 

20.4 

23.2 
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Time  Trends  in  Use  ofAntiHTN 

Drugs 


HTN  Treat  me  n  t  b  y  Dru  g  Cl asses, 200 3-2009 
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BP  Control  Rates 


BP  Control  Rates 
ADAF,  2003-2009 


» 1KHSDOB  Br*t,  MCX4S,  OGXUO 


Integrity  -  Service  -  Excellence 


37 


Proceedings  of  the  2011  AFMS  Medical  Research  Symposium 

Volume  5  Operational  Medicine  (In-Garrison) 


U.S.  AIRFORCE 


Limitations 


■  Blood  pressure  data  was  taken  within  the  PIMR  system  -  we 
know  there  is  variability  in  the  performance  of  these  BPs 

■  Measured  BPs  were  taken  about  12  months  apart 

■  Administrative  data 

■  No  medical  record  review 

■  Could  not  ascertain  intensity  of  and  adherence  to  LSM 
intervention 

■  Could  not  ascertain  adherence  to  pharmacotherapy 
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Overall  Findings 


■  About  10  percent  of  total  ADAF  personnel  are  hypertensive  or 
have  BP  in  the  hypertension  range 

■  23  percent  are  coded  only 

■  20  percent  are  medicated  only 

■  45  percent  are  coded  and  medicated  both 

■  11  percent  are  untreated 

■  Substantial  improvement  in  documentation  of  LSM  counseling 
during  the  study  period 

■  17%  of  study  subjects  who  were  receiving  anti  hypertension 
drugs  were  on  thiazide  diuretics 

■  A  large  proportion  were  receiving  ACE  inhibitors  (27%),  followed  by 
BB  (22%) 

■  Overall  results  showed  that  hypertension  in  ADAF  personnel  are 
very  well  controlled 
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Background 
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■  AF  Hypertension  Study  Group 

■  Col  Daniel  Burnett,  MD,  MPH 

■  Col  Al  Bonnema,  MD,  MPH 

■  Vince  Fonseca  MD,  MPH  Q(/6Sf/0/]S 

■  Susan  Chao,  MS 
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Clinical  Trials 


Comparative  Drug  Trials  in  Patients  with  HTN* 

Trial  Name 

Drug  Comparison 

Primary  Outcome 

STOP-2 

KKaside  type  dureti  c  ydus  bet*  b  ocker  vs  ACC 

Na  significant  afferent 

ALLHAT 

Oiamel  blodser 

Na  significant  dffci-nce 

INVEST 

Tb*xide  type  dureti  c  dus  bet*  b  <xker  vs  ACC 

irhibitcr  plus  Caicium  Channel  docker 

ASCOT 

THwide  type  dureti  cydus  bet*  docker  vs  Cdcam 
Oiamd  blodserplusACCinhbtar 

Ma  significant  tfifference 

LIFE 

Angjatend  n  receptor  b  ocker  vs  bet*  barker 

Aqgjatend  n  receptor  b  ocker  supericr 

ANBP2 

"l  Vi  wide  type  duretic  vsACCinbblor 

ACC  inbbitar superior  in  men  <nly 

ACCOMPLISH 

AGE  inb  btarplus  1h*xide  type  d'j-eic  vs  ACE 

ir+iibitcr  plus  calcium  channel  badger 

ACC  inbbitarplus  calcium  channel  b  ocker  superior 

ha  banian  AV.  The  ^pertercan  Paradox  -  Ma  re  U  noantia  lied  Disease  Despite  Improved  Therapy.  NEJM.  361,-9  Aug  27  2QQ9. 
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Readiness  Optimization  through  Surgical  Outcomes  Surveillance 
USAF  MC 

Lt  Col  John  Tokish,  MD 


Disease  and  non-battle  injuries  (D/NBI)  of  the  musculoskeletal  system  pose  a  threat  to  readiness  at  the  unit  and 
individual  levels  within  the  US  Military.  It  is  known  that  “in-garrison”  musculoskeletal  conditions  are  highest 
contributor  to  medical  profiles,  disability,  and  separation  from  military  service.  Conservative  estimates  of 
musculoskeletal  D/NBI  from  2002  -  2010  within  the  military  active  component  were  75,000  in  the  knee  and 
40,000  in  the  shoulder.  Additionally,  150,000  surgeries  to  correct  these  injuries  were  performed  from  2004- 
2010.  To  date,  a  Department  of  Defense  (DoD)  surveillance  program  for  musculoskeletal  D/NBI  or  for  the 
surgical  outcomes  to  treat  these  injuries  does  not  exist.  A  recent  literature  review  found  that  cost-benefit  studies 
(using  return  to  duty  as  the  outcome  measure)  which  examine  the  efficacy  of  surgical  interventions  to  treat 
D/NBI  musculoskeletal  injuries  are  lacking.  In  2004,  the  Society  of  Military  Orthopedic  Surgeons  sought  to 
address  this  void  in  the  literature  and  the  persistent  lack  of  evidenced-based  medicine  to  support  surgical 
decisions  to  treat  musculoskeletal  D/NBI;  both  within  the  context  of  the  DoD  mission.  The  DoD’s  powerful 
electronic  medical  records  within  the  Military  Health  System  (MHS)  afford  the  exceptional  opportunity  to 
develop  a  surveillance  program  for  such.  This  presentation  will  encompass  the  development  of  such  a 
surveillance  program  that  is  being  led  by  the  US  Air  Force.  Included  will  be  the  regulatory  and  privacy 
requirements  that  have  been  met  to  establish  this  central  database  using  health  care  data  from  MHS  as  well  as 
future  directions. 
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Readiness  Optimization  through 
Outcomes  Research 

John  M-  tokish,  wtD 
Tripler  Army  Medical  Center 
Orthopedic  Surgery  Residency  Program  Director 
SOM  OS  Research  Consortium  Founder/  Director 


Civilian  population  has 
nothing  like  rt 
"Return  to  activity”  is 
subjective,  self-limited,  and 
for  the  most  part,  optional 
In  contrast,  physical  fitness 
an  occupational  necessity- 
in  peace  time,  physical 
fitness  lied  to 
advancement,  promotion 


Scope 


measure 


This  is  a  talk  about 
Readiness:  as  an  oi 


The  Blast  injury:  The  signature  wound 
of  GWOT 

•  GWOT:  2001-2011 
■  Emergence  of  the  IE  D 
^  1  14C0  amputations  since 

N  Hi 

-  Too  many 


But  in  War 


Physical  fitness  is 
paramount  to  survival 

-  Individual 

-  Unit 

In  fact,  '"Readiness"  is 
really  just  physical 
fitness  on  a  population 
level 

Without  it,  we  fight 
nothing 
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GWOT:  The  Blast  Injury/ Amputation 


Unbelievable  progress 
in  the  care  of  the 
amputee/  blast  injured 
patient 

Congressional  research 

-  OETRP  2006 

-  $19.5  M 

PRORP  2008:  $40M 
Centers  for  the  Intrepid 


Advances  in  Blast  Care 


•  Solemn  Obligation  to 
the  Wounded  Warrior 

•  Changing  attitudes 
about  potentials 

•  Return  to  Duty  and 
Readiness 

•  We  have  no  more 
important  mission 


What  keeps  our 
warriors  off  the  field? 
What  keeps  them  from 
returning  to  battle? 
What  are  the  big 
threats  to  Fielding  a 
Battlefield  team? 


But  Take  a  Broader  view 
A  Macro-Readiness  Perspective 


The  ONBI:  Readiness  Silent  Assassin 


Extremity  injuries  account 
for  over  2/3  of  all  inpatient 
hospital  costs  and  disa bilit\ 
payments;  warriors 
"In  Garrison" 
musculoskeletal  conditions 
are  largest  cause  of  profiles 
disability,  and  separations 
from  the  DO D 
Posttraumatic  osteoarthritis 
is  single  greatest  cause  of 
disability  in  the  DOD  (Cross, 
EWI  2010) 
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But  Dr.  Tokish,  we  remain  a  nation  at  war:  - 

let's  concentrate  on  battlefield  injuries 

•  60%  of  all  battlefield 

injuries  are 
musculoskeletal 

•  Goodman  et  al  {SOMOS 

2009)  followed  an  Army 
Brigade  Combat  Team 
during  the  "Surge"  in 

Fa llujah  for  injuries  that 
removed  soldiers  from 
the  battlefield 

Wm 

i_L_  *  " 1 

*  75%  of  injuries  were  non¬ 
battlefield  related 

Air  Force  Grenade 

Launcher 

Musculoskeletal  DNBI 


In  contrast  to  the  1400 
Warriors  lost  to  the 
fight  because  of 
amputation  consider: 
ACL  injury:  25,000  in 
the  same  time  period 
Chondral  injury:  30,000 
Shoulder  labral  injury: 
20,000 


But  those  are  "minor"  injuries  that  can 

This  answer  comes  from  CIVILIAN 

be  fixed  and  returned 

DATA 

♦  Scneario:  *  Answer: 

♦  If  an  "elite"  athlete  can  get  back  90%  of  the 

•  A  commander  has  a  •  Almost  unanimous 

time,  surely  an  "average  soldier  can  do  the 

troop  who  injures  his  opinion  of  orthopedic 

same" 

ACL.  He  asks  the  surgeons: 

orthopedic  Surgeon,  «  Yes:  will  get  back-90+% 

♦  But  this  has  rarely  been  evaluated 

"Will  this  soldier  get  .  4.6  months 

back  to  duty,  and  how 
long  will  it  take?" 

♦  Is  this  true  in  a  military  population 
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Can  we  really  compare  the  knee  blast 
injury  to  the  knee  "sports"  injury 


Depends  on  your 
outcome  measure 
If  we  look  through  the 
lens  of  RETURN  TO 
DUTY/ READINESS 
The  "sports  knee"  injury 
is  a  temporary  setback 
and  should  get  back, 
right? 


Meet  Jake  C. 


25  yo  Army  Infantry 
Officer 

Injured  his  knee  in  Unit 
fitness  soccer  game 

2008: 

ACL,  bad  medial 
meniscus  tear 
ACL  reconstruction, 
partial  menisectomy, 
standard  stuff 
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Jake  C 

Injured  October 

ACLR/  med  menisectomy 

-  6  month  profile  for  "rehab" 

May  2009-  patellar  tendinitis,  extended  profile  3  mos-  missed  deployment 
Sept  2009,  stepped  "funny"  and  felt  knee  go  out 

-  Sentto  PTfor3  months,  but  no  improvement,  so  MRI  obtained.  "Graft  re¬ 
tear" 

Jan  2010,  Revision  ACL  re  con,  noted  "grade  3  chondral  damage"  in  knee- 

-  Missed  deployment-  3  month  extension  on  profile 

Sept  2010;  knee  pain  with  running,  diagnosed  with  "early  arthritis" 

March  2011;  Missed  deployment,  MEB 

"Im  done,  doc" 

Pending  separation 


That's  too  bad 

•  No.  IPs  too  common. 

•  The  ACL  is  only  the 
beginning: 

-  The  majority  of  ACLs 
eventually  develop  arthritis 

-  Especially  if  meniscal  injury 

-  This  guy  isn't  going  back  to 
duty 

•  3000  of  "these  guys" 
every  year 


Meet  Michael  L. 

Bad  problem  for  Michael,  Bad  problem 

for  the  military 

♦  22  yo  Marine 

•  2005-2010 

•  Knee  pain  "since  basic" 

V/  .  ■*  1 

*  13,000  +  chondral 

•  Diagnosed  with 

IJBr  lii'*  1 

mwr  * « 

procedures  done  in 

chondral  defect  of  the 

Hr  >.  ,).  ,  ^  VI,  jl 

i  kneeinUSDOD 

knee 

PthJL  A  m 

•  What  should  we  do? 

•  Seen  by  primary  care 

•  Sent  to  PT  3  mos 

W  '  1 

•  Continued  pain 

■  '  \  \  V 

•  MRI:  dime  sized  defect 

45 


Proceedings  of  the  2011  AFMS  Medical  Research  Symposium 

Volume  5  Operational  Medicine  (In-Garrison) 


When  Can  I  get  back.  Doc? 


•  6  weeks  non 
weightbearing 

•  At  3  mos,  begin  running 

•  7-9  mos  return  to  full 
activity 

•  Total  time  on  profile:  12 
mos  so  far... 

•  But  then  he  and  his 
13000  counterparts  go 
back,  right? 


ML:  Already  out  3  mos 

•  Referred  to  Orthopedics 

•  Confirmed  diagnosis 

•  3  basic  choices: 

-  Microfracture-simple,  good 

pain  relief,  but  may  not  be 

w> 

durable.. .free 

0 

-  OATS-  surgeon  dependent, 

4 

long  recovery,  but  very  good 

return  to  sports:  $20k  per 

surgery 

I 

-  ACI-.Tech  challenging/ 2 

procedures,  not  clear  if  better 

•  Allograft  OATs 

than  other  two:  $30k  per  pop. 

So  how  do  we  make  this  decision? 

•  Want  the  most  cost 
effective  way  to 
maximize  return  to 
duty-  readiness 
World  literature 
addressing  this 
question: 

G  oose  egg-  Zero  studi  es  in  the 
literature 


Bottom  line: 

•  We  have  no  idea  what  the  return  to  duty  rate 
is  for  ANY  of  these  injuries-  Because  the 
outcome  measure  we  must  have  isn't  tracked 

•  We  therefore  have  no  idea  which  approach  to 
take  to  the  chondral  defect 

•  Cost  analysis,  disability,  and  most  importantly, 
patient  outcome 

•  Readiness 
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The  SOMOS  Research  Collaborative 

♦  2004- SOMOS  Annual  meeting 

•  Goals: 

-  Establish  Standardized  Outcomes  measures 

-  Establish  a  centralized  IRB  for  multicenter 
research 

—  Establish  central  database  for  combining  data 


SOMOS  Research  Collaborative 
Strengths 


Huge  Homogenous 
population 
Single  med  record 
system  •  ' ,  ^ 

Single  Payor  Health 
care  system 

Culture  of  collaboration 


Strength:  Air  Force  Football: 
H  olders  of  the  CINC  Trophy 


SOMOS-  Weaknesses 


Poor  infrastructure 

-  Hard  to  ask  a  surgeon  to 
do  research  if  he's  busy 
typing  his  note  into  ahlta 

-  No  admin  support  for  the 
guys  in  the  trenches 

Frequent  turnover 

-  Commitments  /  PCS 
moves-  hard  to  establish 
patient  base 

IRB  process  in  the  military 

-  Safe,  thorough, 
decentralized,  difficult 


Weakness:  Navy  Football 


Proof  of  concept:  Pan  Labrals 


Arthroscopic  Repair  of  Circumferential 
Lesions  of  the  Glenoid  Labrum 

Hr  IT  UK  UTM  MIX  I'SAK  Me;  MAJ  Cdhn  MMclkatnrr,  MIX  l NAT,  Mi; 

a*  Dwid  I.  Sok-moB.  MIX  MC  WX,  IT  Un«  LeOnt.  MIX  MC  l«N. 
ICDRChmioplKr  R.  Ptwu*.  MIX  MC  WK.  and  CDR  Manfcw  T.Pimnln.  MIX  MC  VSN 


Tokish,JBJS2009,  2010 

Collaborative  effort  of  USAF  Academy/  NMC  SD 
AAOS  annual  award  in  Sports  Medicine 
41  patients  (largest  previous  series:  7} 

Only  2  MTFs  participated:  imagine  what  we  can 
do! 
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Surveillance: 

Define  Problem/  return  to  duty  after 
Injury 


Databases-  M2,  DM  ED,  DMSS,  Army  Physical 
Disability  Program, 

-  Aggregate  demographics: 

-  How  many  of  which  kind  of  surgery 

Return  to  duty: 

-  Profiles/  MEBs/  Did  they  return,  how  long  did  it  take? 
What  is  the  return  to  duty  rate  for  Orthopedic 
Surgical  Procedures? 


Structure 


Surveillance: 
Define  Problem/ 
return  to  duty  after 
Injury 


50M0S  RESEARCH 
COLLABORATIVE 


Comparative 
Analysis:  Using  Data 
to  guide  Policy 


Retrospective:  what 
are  current  outcomes 
from  "Standard  of 
Care" 


Prospective 
Comparisons: 
testing  hypotheses 


Retrospective:  what  are  current 
outcomes  from  ''Standard  of  Care" 


♦  Standardized  data  collection:  traditional 
retrospective  cohorts 

♦  Improves  on  surveillance  with  validated 
outcomes  measures 

♦  What  is  quality  of  life,  and  patient  related 
outcomes  of  Orthopedic  Surgery  in  the 
military?  How  does  it  compare  to  the  civilian 
population? 


Prospective  Comparisons:  testing 
hypotheses 


♦  Must  have  standardized  set  of  data: 

♦  Validated  outcomes  scores: 

-  Web  based,  PATIENT  ENTERED  subjective  scores 

-  Simple  input  from  surgeon 

-  Combinable  and  mergeable  data  sets 

-  Modular  and  adjustable 
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Translational  research:  Team  approach 

*  Science  and  Technology  Division:  The  Engine 

-Deb  Niemeyer-  Chief  Scientist:  Engine  builder 

—  Rose  Ramos-  PhD  Epidemiologist- 

*  Reach  out  to  experts  who  can  help 
—  Program  management 

-  Contracting/  Logistics 

-  Administrative  Support 

-  informatics 


Musts  for  success 

*  IRB  processes^  IRB  net/  Single  standardized 
system:  multicenter  collaboration 

*  Access  to  Databases-  Learn  to  navigate 

*  All  collect  the  same  data-  Hand/  Peds/  Spine? 

*  Prove  the  concept 

*  Build  a  program  that  outlives  us 


Thank  you 


Final  Goals 


Optimize  Readiness 
Move  beyond  ''expert 
opinion"  to  evidenced 
based  outcomes 
Build  an  Research  Engine 
that  can  answer  questions 
no  one  else  car  even  ask... 
Make  It  Efficient!  Applica  ble 
and  Sustainable 


Our  Warriors  deserve 
nothing  less 
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Prevention  of  Low  Back  Pain  in  the  Military  (POLM)  cluster  randomized  trial 

US  Army-Baylor  University 

Lt  Col  John  Childs,  Associate  Professor 


BACKGROUND:  Effective  strategies  for  the  primary  prevention  of  low  back  pain  (LBP)  remain  elusive.  The 
prevention  of  low  back  pain  in  the  military  (POLM)  cluster  randomized  trial  investigated  whether  core 
stabilization  and/or  brief  psychosocial  education  were  effective  in  preventing  future  LBP  episodes. 

METHODS:  Companies  of  Soldiers  were  randomly  assigned  to  receive  a  core  stabilization  exercise  program 
(CSEP)  alone,  a  CSEP  with  brief  psychosocial  education  program  (PSEP),  a  traditional  exercise  program  (TEP) 
alone,  or  a  TEP  with  PSEP.  The  randomly  assigned  programs  were  performed  during  12  week  Advanced 
Individual  Training  (AIT).  Soldiers  were  followed  monthly  for  2  years  to  determine  self-report  (onset  and 
severity)  and  health  care  utilization  related  to  initial  LBP  episode.  FINDINGS:  Twenty  companies  consisting  of 
4,325  Soldiers  were  enrolled  in  the  trial.  There  were  no  differences  among  the  exercise  and  education  programs 
for  self-report  of  occurrence  and  severity  of  LBP  during  the  subsequent  2  years.  There  was  decreased  health 
care  utilization  related  to  LBP  from  the  PSEP.  This  effect  was  noted  in  both  exercise  programs  resulting  in  an 
overall  3.3%  decrease  in  LBP  related  health  care  utilization  over  2  years  (NNT  =  30.3).  INTERPRETATION: 
Results  from  the  POLM  trial  suggest  that  exercise  and  education  approaches  may  not  offer  protective  benefit  for 
the  development  of  self-reported  LBP.  However,  decreased  health  care  utilization  from  LBP  may  be  attainable 
with  education  programs  that  reduce  the  fear  and  threat  of  LBP.  Future  trials  should  investigate  cost-benefit  and 
determine  if  larger  dosages  of  psychosocial  education  result  in  larger  decreases  in  health  care  utilization. 

FUNDING:  Peer-Review  Medical  Research  Program  of  the  Department  of  Defense  (PR054098). 

Trial  registration:  NCT00373009 
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Prevention  of  Low  Back  Pain  in  the  Military: 
A  Cluster  Randomized  Trial 


Steven  Z.  George,  PT,  PhD 
Lt  Col  John  D.  Childs,  PT,  PhD,  MBA 
LTC  Deydre  S.  Teyhen,  PT,  PhD 
Samuel  S.  Wu,  PhD 
Alison  C.  Wright,  DPT 
Jessica  L.  Dugan,  DPT 
Michael  E.  Robinson,  PhD 

44 Promoting  Readiness  Through  Research  ” 


Funding  Source  &  Approval 


?  Funding: 

?  Peer  Reviewed  Medical  Research  Program  (PRMRP) 
of  the  Congressionally  Directed  Peer-Reviewed 
Medical  Research  Programs  (CDMRP) 

Y  Approval: 

Y  Brooke  Army  Medical  Center  (Feb  2006) 

Y  University  of  Florida  (Jun  2006) 

Y  Registration: 

Y 


Y  NCT00373009 

gmwuJTriqls.gov 


College  of 

I’ubiicHealth  jnd 
HealthProfessions 


Potential  Conflicts  of  Interest 


Potential  Conflicts  of  Interest 


Y  Contributing  authors  were  independent 
from  the  study  sponsor 

Y  Study  sponsor  had  no  role  in  data 
collection,  analysis,  interpretation  of  data, 
or  writing  of  the  paper 

Y  All  contributing  authors  had  access  to  all 
study  data  and  take  final  responsibility  for 
paper  submission 


Y  Minority  stockholder  in  2  private 
companies  related  to  physical  therapy 
Y  Evidence  in  Motion 

Y Texas  Physical  Therapy  Specialists 

Y  Neither  entity  played  a  role  in  the  study 
design,  funding,  data  collection,  analysis, 
interpretation  of  data,  or  writing  of  the 
paper 
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Background 

¥  Low  back  pain  (LBP)  is  one  of  the  most  common 
forms  of  chronic  pain  (Mariin^ooe,  iuo  2am.  2003) 

f  Leading  factor  for  medical  board  processing  in 
the  military  (5nngfir2(XK)) 

?  High  cost  of  LBP 

¥  Lifetime  compensation  cost  (van  Tuidcri397) 

¥  High  tax  payer  dollars  (Kaufman  2000) 

¥  Decrease  mission  readiness  (Knapfcim  Jones  1999) 


Background 

¥  Low  back  pain  (LBP)  is  one  of  the  most  common 
forms  of  chronic  pain  (Martin  2m&r  i_uq  2004.  stewari  2ons) 

t  Leading  factor  for  medical  board  processing  in 
the  military  (songw  20001 

High  cost  of  LBP 

¥  Lifetime  compensation  cost  (van Tuidrx  1997) 

¥  High  tax  payer  dollars  (Kaufman  2onnj 
¥  Decrease  mission  readiness  (Knapik  1993,  Jones  1 999) 


Background 


Purpose 


¥  Traditional  bent  sit-ups  may  increase  the  risk  of 
injury  and  development  of  LBP  (A*i*r  1997,  m^gni  -maa 

Nachemson  '999) 

?  Evidence  supports  use  of  core  stabilization  exercise 
(CSEP)  to  potentially  decrease  LBP  frequency  and 
pain  and  increase  performance  2005,  Hides  20m, 

O'Sul  Ifvan  1397) 

r  Decreasing  recurrence  of  LBP 
?  Decreasing  LE  injury  incidence  {Lce:un  2004) 


¥  Determine  whether  a  core  stabilization  exercise 
program  (CSEP)  in  combination  with  a 
psychosocial  educational  program  (PSEP) 
prevents  low  back  pain  incidence 

¥  The  effect  of  the  combined  program  will  be 
compared  to  3  other  programs: 

¥  CSEP  alone 

¥  Traditional  Exercise  Program  (TEP)  alone 

¥  TEP  in  combination  with  PSEP 
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Subjects 


Methods 


1?  4,325  Advanced  Individual  Training  (AIT) 
US  Army  Soldiers  (George,  BMC 
Musculoskeletal  Disord.,  2007) 


Exclusion  Criteria 

¥  Prior  history  of  LBP  with  all  of  the  following: 
^Limited  work  or  physical  activity 
^Duration  >  48  hours 
¥  Caused  individual  to  seek  medical  care 
¥  Currently  seeking  medical  care  for  LBP 
¥  Previous  medical  history  including  surgery  for  LBP 
¥  Currently  unable  to  participate  in  unit  exercise  due 
to  injury  in  foot,  ankle,  knee,  hip,  neck,  shoulder, 
elbow,  wrist,  or  hand 

¥  History  of  fracture  (stress  or  traumatic)  in  hip 
and/or  pelvis 
¥  Pregnant 

¥  Transferred  from  another  AIT  Company 


Cluster  Randomization 

¥  Cluster  randomization  of  20  companies 
YTEP 

tTEP+PSEP 
?  CSEP 
¥ CSEP+PSEP 

¥  Individual  randomization  was  not  utilized 
¥  Detract  from  unit  cohesion 
■^‘Inevitable  contamination  of  treatment  groups 
¥  Burdensome  for  company  instructors 
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Physical  and  Ultrasound  Exam 


Exercise  Programs 


?  371  out  of  4,325  Soldiers 
underwent  a  detailed 
examination 

Physical  Examination 
Lumbar  flexion  and  straight 
leg  raise 

?  Bilateral  hip  range  of 
motion  assessment 
?  Trunk  endurance  tests 

?  Ultrasound  Imaging 


^  Lateral  abdominals 
9  Symmetry  of  multifid i 
muscles 


?  2  exercise  programs:  TEP  &  CSEP 
t  Performed  at  unit  physical  training 
'f  Frequency:  5  minutes/day,  >  4  days/week 
IP  Led  by  Company  instructors 
If  Company  instructors  were  provided  training  and 
training  aids  by  study  personnel 
IP  Study  personnel  routinely  observed  training 
V  Weekly  meeting  with  Cadre  to  answer 
questions/concerns 


Exercise 

CSEP 

TEP 

Principle 

Lower  load,  less  repetitions 

Higher  load,  more  repetitions 

Activation 

Slower 

Faster 

Trunk 

movements 

None  to  minimal 

Full 

Dosage 

5  minutes/day 

5  minutes/day 

#1 

Abdominal  drawing-in 
maneuver  crunch 

Traditional  sit-up 

n 

Left  and  right  horizontal  side 
support 

Sit-up  with  left  trunk  rotation 

#3 

Hip  flexor  squat 

Sit-up  with  right  tr  unk 
rotation 

#4 

Supine  shoulder  bridge 

Abdominal  crunch 

#5 

Quadruped  alternate  arm  and 
leg 

Traditional  sit-up 

Table  1.  Description  of  core  stabilization  (CSEP)  traditional  (TEP)  and 
exercise  programs 


Traditional  Exercise  Program  (TEP) 


f  Commonly  performed  exercises  in  the  military  for  physical 
training 

f  Targeted  muscles:  Rectus  abdominis,  internal  and  external 
oblique,  and  hip  flexor  muscles 
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Core  Stabilization  Exercise 


Program  (CSEP) 


^  Evidence-based 

^  Targeted  muscles:  transverse  abdominis,  multifidi 


Psychosocial  Education 
Program  (PSEP) 

f  1,994  out  of  4,325  Soldiers 
participated  in  a  45  minute 
seminar 

LBP  prognosis 
¥  Anatomical  causes  of  LBP 
not  likely 

¥  Importance  of  decreased 
fear  avoidance  beliefs  and 
pain  in  response  to  LBP 
f  Issued  The  Back  Book 
1*  G&A  with  study  personnel 


Establishing  LBP  Incidence 


Establishing  LBP  Incidence 


T  The  Military  Health  System  Management 
Analysis  and  Reporting  Tool  (M2) 

'?  Maintained  by  the  Tricare  Management 
Activity  (TMA) 


¥  M2  searched  for  relevant  LBP- related 

International  Classification  of  Diseases  (ICD) 
codes  for  Soldiers  enrolled  in  the  POLM  trial 


? Contains  a  variety  of  health  utilization  data 
from  both  the  direct  care  system  (care 
provided  in  military  treatment  facilities)  and 
network  care  (care  provided  to  MHS 
beneficiaries  at  civilian  facilities)  worldwide 


Utilized  similar  strategies  to  operationally  define 
LBP  as  has  been  published  in  other  studies 
using  ICD  codes  to  identify  subjects  seeking 
health  care  for  LBP 
¥  Gellhorn,  Spine,  2010 
f  Fritz,  Med  Care,  2007 
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Data  Analysis 

T  No  planned  interim  analyses/stopping  rules 

¥  All  analyses  performed  using  SAS,  version 
9  (SAS  Institute  Inc,  1996) 

¥  Demographic  and  baseline  levels  of  clinical 
variables  compared  between  the  4  duster 
randomized  groups 
¥  Analysis  of  variance  (ANOVA)  for  means 
^Chi-square  tests  for  proportions 


Data  Analysis 

T  Variables  that  differed  between  the 
training  groups  considered  in  the  final 
analyses 

V  In  addition  to  pre- specified  covariates  of 
gender  and  age 

t  LBP  incidence  data  analyzed  with  a 
generalized  linear  mixed  model  (GLM) 

¥  Response  variable  -  #  of  months  in  which  a 
Soldier  reported  LBP 


Data  Analysis 

?  Company  considered  as  a  random  effect 
since  this  was  a  cluster  randomized  trial 

?  Planned  fixed  effects  were 
¥  T reatment  group 
fAge 
?  Gender 

VAny  variables  that  differed  between  the 
clusters  after  randomization 


Data  Analysis 

^Survival  time  to  the  first  month  a  Soldier 
reported  LBP  investigated  with  a  Cox 
proportional  hazards  model  and  log  rank 
test  to  investigate  treatment  effects 
1*  Response  variable  -  time  to  first  month  in 
which  health  care  incidence  for  LBP  was 
reported 

¥  Predictor  variables  same  as  those 
included  in  the  GLM 
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CONSORT  Flow  Diagram 


Results 


1*  Twenty  companies  consisting  of  4,325 
Soldiers  were  enrolled  in  the  trial 


f  No  adverse  events  reported 

^  Figure  1  provides  information  on  study 
enrollment,  participation,  follow-up,  and 
analysis  for  all  stages  of  the  POLM  trial 
according  to  CONSORT  guidelines 


Baseline  Characteristics 

I1  Baseline  differences  across  individuals  in 
the  four  companies  found  in  age, 
education,  income,  active  duty  status,  time 
in  army  (P<.05)  (Table  2) 
if  These  differences  were  controlled  for  in 
subsequent  analyses 


Figure  1.  Flow  diagram  for  patient  recruitment  and  randomization 
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LBP  Incidence 

T  Over  2  years,  the  number  of  Soldiers 
captured  in  the  M2  database  was 
4,147/4,325  (95.9%) 

¥  706  (17.0%)  identified  as  having  LBP 

¥  Evaluable  patient  analysis  indicated  no 
differences  in  low  back  incidence  between 
core  stabilization  and  traditional  exercise 


LBP  Incidence 

t  However,  brief  psychosocial 
education  from  the  combined 
exercise  and  education 
(CSEP+PSEP  and  TEP+PSEP) 
prevented  low  back  pain  episodes 

^Overall  3.3%  (95%  Cl:  1.1  -  5.5%) 
decrease  over  2  years  (p=.007) 

¥NNT  =  30.3  (95%  Cl:  18.2  -  90.9). 


9  Figure  2. 
Percent  of 
Soldiers  who 
reported 
incidence  of  low 
back  pain  by 
company  and 
intervention 
group 

9  Coefficient  of 
intracluster 
correlation  of 
0.0053) 


i  * 

E 

l 

i 


Survival  Analysis 

^Compared  to  no  PSEP  (exercise  only), 
combined  exercise  and  education 
{CSEP+PSEP  and  TEP+PSEP)  groups 
experienced  0.49  (95%  confidence  interval: 
0,003-0.983,  p =0.048)  fewer  months  in 
which  a  Soldier  experienced  LBP 
I^Time  to  the  first  month  of  LBP  incidence 
demonstrated  a  similar  pattern 
9  Preventative  effect  of  PSEP  was  observed 
(Hazard  ratio=0.90;  Log-Rank  test  p  =  0.021). 
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Y  Figure  3. 

Percent  of 
Soldiers  who 
reported 
incidence  of  low 
bach  pain  by 
intervention 
group  and  days 
since  enrollment 


Discussion 

T  First  large  scale  trial  to  test  the  purported 
primary  prevention  effects  of  core 
stabilization  alone,  and  in  combination  with 
psychosocial  education,  for  LBP 
?  Trial  results  suggest  no  benefit  of  core 
stabilization  exercises  for  preventing  LBP 
incidence  in  comparison  to  traditional 
abdominal  exercises 


Diya  £  .-tfl 


Discussion 

Tin  contrast,  brief  psychosocial  education 
that  reduced  fear  and  threat  of  low  back 
pain  decreased  2-year  incidence  of  LBP 
YNNT  -  30,3  (95%  Cl:  18.2  -  90.9) 

T  Overall  decrease  in  LBP  from  brief 
psychosocial  education  might  be 
perceived  as  small  (3,3%) 
f  However,  utilization  of  health  care  for  LBP  is 
very  common,  so  even  small  decreases  in 
LBP  incidence  coufd  potentially  lessen  burden 
on  a  health  care  system 


Limitations 

T  Additional  sit-ups  performed  to  prepare  for 
fitness  testing 

YRate  at  which  additional  sit-ups  performed 
was  equivalent  across  the  4  groups 

T  Did  not  track  exercise  performance  after 
the  12  week  training  period 

T  Did  not  track  if  the  LBP  episode  resulted  in 
a  medical  board  or  evacuation  from  theater 
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Conclusions 

1"  Potential  importance  for  uniformed  service 
members  given  high  rates  of  evacuation 
due  to  musculoskeletal  pain 

IP  The  PSEP  was  administered  in  a  single, 
low-cost  session,  hence  potential  for 
similar  education  programs  to  be  done  in 
an  efficient  manner  across  large 
populations  to  yield  incremental  decreases 
in  LBP  incidence 


Conclusion 

IP  Potential  application  in  general  society 
because  the  education  program  could  be 
adapted  to  civilian  populations 

IP  Future  trials  should  investigate  cost- 
benefit  and  determine  if  larger  dosages  of 
psychosocial  education  result  in  larger 
decreases  in  health  care  utilization 


College  of 

Public-Health  »nd 
HealthProfessions 
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Spinal  Injuries  Following  Ejection 
81st  AMDS/SGPF 
Lt  Col  Richard  Blair 


Vertebral  fractures  are  common  in  those  ejecting  from  aircraft.  High  G  forces  experienced  during  ejection  place 
significant  loading  on  the  vertebral  column.  The  lower  thoracic  vertebrae  are  most  commonly  injured  followed 
by  lumbar  vertebrae.  Following  is  a  case  study  a  student  pilot  whom  ejected  from  a  USAF  T-6  Texan  training 
aircraft  and  sustained  a  compression  fracture  of  the  fifth  vertebrae.  Initial  radiographic  studies  performed 
following  ejection  sequence  failed  to  identify  a  compression  fracture  of  the  fifth  thoracic  vertebrae.  The  fracture 
was  diagnosed  two  weeks  later  via  MRI  after  patient  complained  of  non-resolving  mid  back  pain.  The  Royal 
Air  Force  identified  compression  fractures  in  30-70%  of  those  whom  ejected  from  aircraft.  Fractures  suffered 
during  ejection  are  stable  in  nature  and  treatment  is  conservative.  The  RAF  routinely  performs  MRI  of  the 
spinal  column  on  all  those  whom  eject  from  aircraft.  The  USAF  may  be  well  served  in  the  future  to  adapt  a 
similar  policy  in  order  to  avoid  a  delay  in  diagnosis  of  vertebral  fractures  in  those  ejecting  from  aircraft. 
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Impost  ejection  spinal  MRI 

POST  EJECTION  SPINAL 

b  -  Case  Report 

|iNjURIES  AND  SCREENING  OF 

s  -  Ejection  forces 

AIRCREW 

a  -  Post  ejection  injuries 

% 

0  -  Screening  modalities 

H 

0  -  Foreign  Air  Forces  screening 

Richard  E.  Biair,  DO,  MPH 

0  -  USAF  post  ejection  policy 

8l=t  AMDS 

Keesler  Medical  Center,  KAFB,  MS 

0  -  Discussion  and  Recomendation 
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^KuSAFT-6  Texan  II 

U  3&F  T-5 

-Routine  training  flight 

-Radiographic  assessment 

-Inadvertent  engine  shutdown 

Plain  films  of  spine  normal 

-Unsuccessful  restart 

-Dx ;  Contusions  &  abrasions 

-Instructor  (IP)  and  student  (SP)  eject 

-IF  and  SP  released  to  FS  •  | 

-  IP  and  SP  immobilized  at  scene 

-Transported  to  local  ED  via  EMS 

n  i 
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>AF  T-6  Texan  II 

3  weeks  later  SP  C/O  back  pain 
Referred  to  NS  at  BAMC 
MRI  of  Spine  performed 
Dx:  Compression  fracture  T-5 
Disposition:  DNIF 
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^^jection  forces 

vertebral  fracture 

Ejection  forces  along  spinal  axis  Gz 

-Post  ejection  vertebral  fracture 

Initial  ejection  Gz  up  to  25  G 

Sustained  forces  of  12-20  Gz 

in  40-70  %  of  aircrew, 

Variable  with  altitude,  temp,  pressure. 

-Lower  thoracic  spine 

and  speed 

compression  fracture  common 

Vertebral  compression  fracture  as  low 
as  lOz 

-  Vertebral  fracture  common  above  20z  i 

-Highest  Gz  loading  per  unit 
area 

and  type  of  bony 
post  ejection  (n-33) 


Number 


% 


•Cervical  2 

•Thoracic  (Tl-10)  7 

•Thoracolumbar  18 

(Til  to  LI) 

•  Lumbar  (L2-L5)  6 


6 

21 

55 

18 


ejection  spinal 
^^imaging 

-  Spinal  injuries  may  be  ill 
defined  on  plane  films  , 

-  Plane  films  75%  sensitive  * 

-  CT /MRI  of  spine  preferable 

-  MRI  sensitivity  100% 
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yal  Air  Force 


"all  UK  military  personnel  who  eject  from 
aircraft  will  have  an  MRI  of  their  spine  prior 
to  returning  to  duty" 

"  the  ejectee  shall  have  a  neurological 
assessment  by  a  consultant  neurologist  or 
neurosurgeon  at  an  approved  specialist 
centre" 
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ian  Air  Force 

all  cases  of  aircraft  ejection 
should  undergo  magnetic 
resonance  imaging  of  the  spine  as 
MRI  excels  in  evaluation  of  spinal 
injuries" 


USAF 


"Post  ejection  physical  exam 
with  particular  attention 
directed  to  the  spine" 


Conclusion 


-Ejection  associated  with  high 
incidence  of  vertebral  fracture 

-  Spinal  fractures  may  not  be 
evident  on  plain  films 

-MRI  highly  sensitive  in  diagnosis 
of  compression  fractures 

-USAF  should  consider  post 
ejection  MRI  for  all  aircrew 
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A  New  Paradigm  for  Conducting  Air  Force  Research  Air  Force  Diabetes  and  Obesity  Research  Working 
Group 

59  MD0S/SG05E 
Lt  Col  Mark  True 


INTRODUCTION:  Diabetes  mellitus  is  costly  and  presents  a  major  burden  on  Military  Treatment  Facilities 
(MTFs).  There  are  insufficient  clinicians  to  effectively  manage  the  47,000  AFMS  patients  with  diabetes 
mellitus,  and  over  100,000  patients  with  pre-diabetes.  Research  is  needed  to  determine  the  optimal  use  of 
personnel  and  technology  to  affect  the  greatest  good  for  these  populations.  METHODS:  A  call  for  multi-base 
participation  in  diabetes  research  occurred  in  April  2009,  and  attendees  responded  with  great  interest. 
AFMS  A/S  G9  contracted  for  research  coordinators  at  six  Air  Force  MTFs.  Formal  research  priorities  were 
established  in  Feb  2010,  laying  the  groundwork  for  future  activities.  The  Air  Force  Diabetes  and  Obesity 
Research  Working  Group  was  formally  chartered  in  November  2010.  Its  membership  consists  of  clinicians  and 
research  coordinators  from  Andrews,  Keesler,  Lackland,  Nellis,  Travis,  and  Wright-Patterson  AFBs. 

RESULTS:  The  working  group  produced  a  Research  Development  Document,  which  defines  research 
priorities;  Working  Group  Charter;  Annual  Plan;  and  Strategic  Plan.  The  research  priorities  include:  Primary 
Prevention  of  Diabetes,  Technologies  to  bridge  current  resource  gaps,  Models  of  care  to  improve  outpatient 
care,  Inpatient  diabetes  care,  Biomarkers  to  define  diabetes  populations,  and  Safety/operational  concerns.  The 
working  group  also  established  a  coordinated  framework  by  which  research  concepts  are  structured  and  pursued 
within  these  priorities.  To  date,  over  10  new  research  projects  have  been  established.  Of  note,  4  multi-base 
trials  are  underway.  CONCLUSIONS:  The  Air  Force  Diabetes  and  Obesity  Research  Working  Group  can 
serve  as  a  effective  synergistic  model  for  structuring,  conducting,  and  accomplishing  research  within  the  Air 
Force  Medical  System. 
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Or  V 

Develop  America's  Medical  Airman  Today  ...for  Tomorrow 


Overview 


Dovoiop  America's  Medical  Airmen  Today  ...for  Tomorrow 


AF  Diabetes  and  Obesity 
Research  Working  Group 

A  New  Paradigm  for  Conducting 
Air  Force  Research 


♦  Why  diabetes  and  obesity  research? 

♦  Recent  diabetes  efforts  in  AFMS 

♦  Establishment  of  Diabetes  and  Obesity  Research 
Working  Group  (DORWG) 

♦  DORWG  Progress 

♦  Challenges  /  Lessons  Learned 


Mark  W.  True ,  Lt  Col,  USAF,  MC 
Chair,  Air  Force  Diabetes  and  Obesity 
Research  Working  Group 

n  Providing  Great  Care... Building  Warrior  Medics  Providing  Great  Care... Building  Warrior  Medics 


Why  diabetes  and  obesity 
research? 


Develop  America's  Medical  Airmen  Today ...  for  Tomorrow 


•  Focus  of  AFMS  should  be  on  wartime  priorities  first  and 
peacetime  care  of  our  beneficiaries  second 


•  We  exist  for  wartime.  ..this  is  why  we  wear  the  uniform 

•  However,  diabetes  and  obesity  affects  MORE  of  our  patients 
than  all  physical  wartime  casualties  combined! 


If  we  don’t  control  the  diabetes  and  obesity  epidemic,  we  will 
bankrupt  the  MHS  and  hinder  our  ability  to  focus  on  our  primary 
wartime  requirements 


Obesity  Trends*  Among  U.S.  Adults 
BRFSS,  1990,  1999,  2008 


Develop  America's  Medical  Airmen  Today ...  lor  Tomorrow 


(*BMI  >30,  or  about  30  lbs.  overweight  for  5'4"  person) 


*  Additionally,  we  need  to  ensure  that  we  have  an  optimum 
fighting  force  through  diabetes  prevention  measures 

Providing  Great  Care... Building  Warrior  Medics 


|  □No Data  []<10%  15K-19%  Q  20%-24%  J  J  >30% 

Providing  Great  Care... Building  Warrior  Medics 


CDC 
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County-level  Estimates  of  Diagnosed  Diabetes 

for  Adults  aged  £  20  years:  United  States  2007  f 

Develop  America's  Medical  Airmen  Today ..  for  Tomorrow 


Providing  Great  Care... Building  Warrior  Medics  i 


Diabetes  Complications 


Develop  America's  Medical  Airmen  Today...  for  Tomorrow 


♦  Heart  disease  ->  2-4x  more  likely 

♦  Stroke  ->  2  -4  x  more  likely 

♦  Blindness  ->  12-14k  new  cases  each  year 

♦  Kidney  failure/dialysis  ->  46k  new  cases  yearly 

♦  Nervous  system  disease  amputations  71k/yr 


CDC.  National  Diabetes  Fact  Sheet,  2011. 

Providing  Great  Care.. 


W  Diabetes  Epidemiology  Q  JT- 

Develop  America's  Medical  Airmen  Today ...  for  Tomorrow 


5r 

Oeve/op  Anjow'ca's  Alet/Zcaf  A/>/ne«  Today ...  for  Tomorrow 


US:  25.8  million  diabetics,  79  million  pre-diabetics 

*  Endocrinology  shortage:  only  4,000  in  clinical  practice 

•  Certified  Diabetes  Educators  shortage:  30,000  diabetes 
educators  (15,000  certified  diabetes  educators) 

USAF:  47,000  diabetics,  >100,000  pre-diabetics 

♦  8  endocrinologists,  ~  20  CDEs  in  dedicated  positions 

Result:  bulk  of  chronic  diabetes  care  provided  at 
primary  care  level 


Estimated  prevalence  of  diagnosed  and 
undiagnosed  diabetes  in  people  aged  20 
years  or  older,  by  age  group,  United  States, 


20-39  40-59  601- 

Age  Group 


CDC.  National  Diabetes  Fact  Sheet,  2007. 

Source:  2003-2006  National  Health  and  Nutrition  Examination  Survey  estimates 

US  Figures  from  CDC.  National  Diabetes  Fact  Sheet,  2011.  of  total  prevalence  (both  diagnosed  and  undiagnosed)  were  projected  to  year  2007. 


Providing  Great  Care... Building  Warrior  Medics  i 


Great  Care. ..Building  Warrior  Medics 
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S?r 

Develop  Amor  tea's  Medical  Airmen  Today  ...for  Tomorrow 


Unique  features  of  AF  Medicine 


Develop  America's  Medical  Airmen  Today...  for  Tomorrow 


Estimated  number  of  new  cases  of  diagnosed 
diabetes  among  people  aged  20  years  or  older,  by 
age  group,  United  States,  2010 


1,052,000 


Aye  Group 

Source:  2007-2009  National  Health  Interview  Survey  estimates  projected  to  the  year  2010. 

Providing  Great  Care... Building  Warrior  Medics 


♦  AF  has  unique  patient  population 

•  Active  duty  population  is  forced  to  maintain  fitness  standards 

•  There  is  great  need  to  maintain  fit  force  in  order  to  maintain 
readiness  capability 

•  Diabetes  prevention  in  this  population  is  necessary 

•  Majority  of  AF  personnel  retire  in  their  40’s 

•  Majority  of  diabetes  cases  occur  at/after  this  time  juncture 

•  To  reduce  overall  MHS,  preventing  diabetes  here  is  crucial 

•  Study  of  this  population,  after  fitness  standards  are  no  longer  imposed, 
presents  great  research  opportunity 

•  Additionally,  AF  population  is  true  cross-section  of  American 
society 

Providing  Great  Care... Building  Warrior  Medics 


Not  just  a  problem  for  retirees  53  JP' 


■  Deveioo  America's  Medical  Airmen  Todav...  for  Tomorrow 


TOBESAHOL  Study  Q  JT 

Develop  America's  Medical  Airmen  Today ...  for  Tomorrow 


Weighing  in  on  Type  2  Diabetes  in  the 
Military _ 

Characteristics  of  U  S  military  personnel  at  entry  who  develop  type  2 
diabetes 


R««i  II  M  r or.  MU.  Mm'  Lm  NV  ki  i  r  mo.  Mm' 

Mm  in  .1  Bi  i>s«i  m.mv*  MahV  RiMirnM.  mo.  mih' 

Miiu'i  R  Kiwcw  vm  mfii1 

OBJECTIVES  Current  incidence  trends  in  type  L  diabetes  portend  a  significant  public 
health  burden  and  have  largely  been  attributed  to  similar  trends  tn  overweight  and  physical 
inactivity  Medical  snrvnIUncc.ot  ihc  i  s  m.l.urv  indicates  that  lh.;  incidence  of  alj  types  oj 

di-ihfr  ■?  y ihji  ih<-  {iviliiin  p°pu>i»io"  t 1 0  ^  1 6  ^  p-r  1 

CONCLUSIONS  Mpuh-.ik  ■  lii  l-T*.  .  ilirUlk.  J.  iihi  L,.,  iul,  U^i. 

<aimiliii-uuhc>£ai^iili^^j^  Because  diabetes  is  a  precvnutble  dtseau. .  it  i>  of  concern 

that  tl  is  occurring  in  tins  population  of  lounger  and  presumably  more  fit  individuals.  Tins  lias 
significant  implications  lor  die  prevention  o(  diabetes  in  both  military  and  civilian  populations 

Duifx  irt  Carr  24  1804-1808,  2001 
Providing  Great  C are... Building  Warrior  Medics 


Financial  analysis  performed  to  assess  direct  and 
indirect  costs  of  tobacco,  obesity/ overweight,  and 
alcoholism  in  TRICARE  Prime  population  (under  65) 

Annual  cost  to  system  (2006  dollars) 

*  Obesity/overweight  -  $1 .1  billion 

*  Diabetes  --  $300  million 


Am  J  Health  Prom  2007;  22(2):  120-139. 

Providing  Great  Care. ..Building  Warrior  Medics 
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Importance  in  Pediatrics  Q  {?' 

Otvtttop  Amoftct's  Madrcat  Ainvan  roday ...  tor  tomorrow 

\  A lp«jjO'  Horn  Printed  *  Hrtiml  CriterM\  AtininJi  MklChtlut i  Attain  twrV*> 

A*  iHnnl  Cnm.il>,  Vlitmdh.  jivl  Mlwt  u-kmii  Inodr**  «.*l  Oh*  I  IihM  Slut*"  MituM  t  iwrrt,  wr  Iikw 
liiilliami  IImI  nulKirwl  <v*  t*lh  mint  tw  Airmica'*  tty  prtodih. 

Oau  <n  rriltv  irlrsiwil  4  irpi**l  1  •liny.  I  tit  I  Jrtmwr  iLil.i  miMi.ilinf  II..I  411  .iLimimii? 
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AFMOA  AFS021 
Strategic  Management  of  Diabetes 
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■  Oav itiop  A nxutc  j '*  Badicai  Airman  today ...  tot  Tomorrow 


•  AFMOA's  Problem  Statement:  The  AFMS  does  not  have 
a  comprehensive,  informed,  and  aligned  strategy  for 
diabetes  care. 

•  As  evidenced  by  ... 

•  Poorly  characterized  AFMS  diabetes  populations. 

•  AFMS  has  not  defined  an  expected  standard  of  diabetes  care 

•  AFMS  metrics  of  care  and  outcomes  are  not  comprehensive 

•  Workflow  management  of  diabetics  is  not  standardized 

•  Inability  to  capture  all  necessary  data  for  care  obtained  outside 
the  MTFs 

•  MTF-level  variation:  some  do  well,  others  are  challenged 


ig  ur«>.»r  Cato. .Building  Wartiot  Undies 
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OUTRCACIjpTRAiNlNG 


DIABETES  CENTER  OF  EXCELLENCE 

MISSION:  Promote  excellent  diabetes  care  and  prevention  across  the  MHS 


2012  Vision 


Initial  Diabetes  Translational 
Research  Mtg 


Dev  mop  Anxukt't  Mamcat  Airman  Today ...  for  Tomorrow 


•  Air  Force  Diabetes  Translational  Mtg,  Apr  2009, 
Bethesda.  MD 

•  Hosted  by  Diabalas  Technology  Society 

•  Attended  by  Lackland,  WP,  Keesler,  Andrews,  and  Travis 


*  Several  research  areas  of  interest  identified  in  diabetes 
technology/IT/primary  prevention  areas 

*  Common  Themes: 

-  Great  interest  in  conducting  research 
■  Inadequate  research  infrastructure/staff  to  effectively  engage 
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■  Develop  America's  Medical  Airmen  Today ,  ,  for  Tomorrow 


♦  AFMSA/SG9  contracted  research  coordinators 
specifically  dedicated  for  diabetes  research  at  six 
AF  medical  centers 

♦  Fuchsia  Plan 

*  1  research  coordinator  at  Keesler,  Wright-Patterson,  Nellis, 
Travis,  Andrews 

*  Blue  Plan 

•  1  research  coordinator  at  Lackland 

♦  Good  start! 

♦  Needs  to  be  broadened  and  continued .... 

Providing  Great  Care... Building  Warrior  Medics 


♦  Feb  2010  -  representation  from  Andrews,  Keesler, 
Lackland,  Nellis,  Travis,  and  Wright-Patterson 

♦  Product:  Diabetes  Research  Development  Document 

♦  Research  priorities  were  established: 

•  Primary  Prevention  of  Diabetes 

•  Technologies  to  bridge  current  resource  gaps  in  outpatient 
diabetes  care 

♦  Models  of  care  to  improve  efficacy  of  outpatient  diabetes 
care 

♦  Inpatient  diabetes  care 

•  Biomarkers  to  better  define  diabetes  populations 

*  Safety/operational  concerns 

Providing  Great  Care... Building  Warrior  Medics 


W  Establishment  of  DORWG  >  $T 

D  eve  lop  Americ  a'sM  eciic  ai  Airmen  Today ...  forT  omorrow 


♦  Nov  2010  -  Charter  established 

♦  Multi-base  participation,  voting  members 

♦  Quarterly  face-to-face  meetings,  monthly 
teleconferences 


W  DORWG  Membership  Q  ^ 

Develop  America's  Medical  Airmen  Today  .  ,  for  Tomorrow 


♦  Chair  -  Lt  Col  Mark  True,  Lackland 

♦  Vice-Chair- Col  Marcus  Cranston,  Keesler 

♦  Voting  membership  from  all  six  bases 

*  Multi-disciplinary  government  (endocrinology,  family 
medicine,  internal  medicine,  diabetes  educator, 
behavioral  health) 

♦  Non-voting  membership 

*  AFMSA/SG9S  government 

*  AFMOA  government 

*  CPRT  contractor  team 

*  Clinical  research  coordinators  (contractor) 


Providing  Great  Care... Building  Warrior  Medics  i 
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DORWG  Mission  Q  JT 
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DORWG  Duties  Q  JT 


Develop  America's  Medical  Airmen  Today  ...for  Tomorrow 


The  Air  Force  Diabetes  and  Obesity  Research 
Working  Group  mission  is  to  promote  and 
conduct  diabetes  research  for  prevention , 
identification ,  education  and  treatment  of 
diabetes  in  all  military  beneficiaries. 


DORWG  will: 

♦  Work  with  AFMSA/SG9  to  build  and  implement  an  Annual  Plan 

♦  Submit,  revise  proposals 

♦  Conduct  research  projects 

♦  Work  towards  practice  management  change 

♦  Report  research  progress 

♦  Publish  research  outcomes 

♦  Advise  and  serve  as  subject  matter  experts  on  matters  related  to 
diabetes  and  obesity  research  within  the  Air  Force 


Providing  Great  Care... Building  Warrior  Medics  i 
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W  Current  Projects  Q  Jf  W 

Develop  America's  Medical  Airmen  Today  ..  forTomorrow 


Annual  Plan 


Develop  America's  Medical  Airmen  Today ...  forTomorrow 


♦  Predominant  focus  this  year 

*  Finalization  of  planning  documents:  RDD,  charter, 
strategic  plan 

*  Progress  on  current  and  new  projects 

*  Tracking  established  milestones  for  each  project 

*  Identification  of  research  gaps  to  plan  future  projects 

*  Progress  will  be  documented  and  summarized  in  an 
Annual  Report 


30+  projects  total,  4  multi-base 

o viding  Great  Care... Building  Warrior  Medics  i 
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■  Develop  America's  Medical  Airmen  Today ...  for  Tomorrow 


5  year  plan,  still  in  development 

Large  emphasis  of  strategic  plan  is  survivability 

♦  Greater  marketing  of  group’s  efforts 

♦  Broader  efforts  to  include  grants  external  to  AFMS 

♦  Infrastructure  building 

Expanded  research  priorities  to  include  greater 
emphasis  on  obesity-related  subjects  for  future 
projects 


Leadership  recognition  of  the  importance  of  diabetes  and 
obesity  research 

•  Need  to  build  convincing  story.  ...tell  it  often 

Instability  of  personnel  to  provide  stable  program 
longevity  (deployments,  contractors) 

•  Need  for  more  stable,  permanent,  civilian  research  staff 

•  Until  available,  find  interested  parties  and  build  team 


Providing  Great  Care... Building  Warrior  Medics  i 
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■  Develop  America's  Medical  Airmen  Today  ,  for  Tomorrow 


•  Bureaucratic  challenges  (research  leadership 
changes/role  changes,  multiple  IRBs) 

*  Clear  leadership  structure  needed 

*  Single  IRB  preferred 

♦  Funding  /  rules  of  R&D  funds  and  how  they  apply  to 
desired  projects 

*  Standard,  uniform  guidance  needed,  perhaps  in  workshop  or 
“how  to”  booklet  format 

*  59  MDW/ST  is  building  to  this  purpose 


Providing  Great  Care... Building  Warrior  Medics  i 


♦  Diabetes  and  obesity  research  represents  a  worthy 
investment  within  the  AFMS  research  community 

♦  DORWG  has  made  significant  progress  in  terms  of 
defining  research  priorities,  establishing  a  charter, 
annual  plan,  strategic  plan,  initiating  and  tracking 
projects  within  established  priorities 

♦  DORWG  model  can  serve  as  example  for  other  research 
focus  areas 

♦  Continued  support  and  guidance  from  AFMS  research 
leadership  is  needed  to  continue  this  work 

Providing  Great  Care. ..Building  Warrior  Medics 
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Comments/Questions? 
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Delivering  a  Diabetes  Prevention  Program  in  a  Military  Setting 
59  MD0S/SG05E 
Maj  Lisa  Strickland 


OBJECTIVE:  Diabetes  prevention  is  an  important  consideration  for  the  military.  Lifestyle  coaches  were 
trained  by  the  University  of  Pittsburgh  Diabetes  Prevention  Support  Center  to  implement  the  Group  Lifestyle 
Balance  (GLB),  an  adaptation  of  the  Diabetes  Prevention  Program  intervention,  in  two  US  Air  Force  settings. 
Our  objective  was  to  determine  if  GLB  delivered  to  military  healthcare  beneficiaries  resulted  in  reduction  of 
risk  factors  and  program  satisfaction. 

METHODS:  The  GLB  intervention  was  delivered  by  face  to  face  group  classes  or  through  the  GLB  DVD  over 
12  weeks.  Program  goals  are  to  achieve/maintain  weight  loss  and  increase  activity.  Anthropometric  (height, 
weight,  blood  pressure,  and  waist  circumference)  and  laboratory  (fasting  glucose,  triglycerides,  and  HDL)  were 
collected  at  baseline  and  12  weeks.  Satisfaction  surveys  were  administered  at  12  weeks. 

RESULTS:  Thirty-two  participated  in  the  face  to  face  GLB;  55  in  the  GLB  DVD  interventions.  Program 
attendance  rates  declined  over  time.  Participants  in  the  face  to  face  lost  a  median  4.4  lbs;  had  an  average  BMI 
decrease  0.75  kg/m2,  both  statistically  significant.  Participants  in  the  GLB  DVD  intervention  lost  a  median  8.9 
lbs,  had  a  decrease  of  BMI  1.5  kg/m2,  and  median  reduction  in  waist  circumference  by  3.81  cm,  all  statistically 
significant.  There  was  high  program  satisfaction. 

CONCLUSIONS:  Albeit  a  limited  time  frame  and  sustained  program  attendance,  GLB  can  be  considered  a 
viable  evidence-based  risk  reduction  program  for  eligible  military  beneficiaries.  The  GLB  program  is  an 
effective  tool  to  implement  lifestyle  change  for  diabetes  prevention.  Further  research  is  needed  to  explore 
motivational  tools  to  improve  adherence. 
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Obesity  Trends*  Among  U.S.  Adults 
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Type  2  Diabetes  Prevention 
in  the  Military 


Lisa  Strickland,  M.D. 

Maj,  USAF,  Medical  Corps 
Director  Diabetes  Prevention 
Diabetes  Center  of  Excellence 
Wilford  Hall  Medical  Center 


|  □No Data  Q  <10%  |H]  10%-14%J  15^-19%  |  1 iTO-24%  J  25%~m  J  530% 


CDC 
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ICDC 


County-level  Estimates  of  Diagnosed  Diabetes  MV 
for  Adults  aged  2:  20  years:  United  States  2007  ^ 
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W  Diabetes  Statistics 

<•» 


Develop  America's  Nodical  Airmen  Today ...  forTomorrow 


♦  25.8  million  diabetics  in  US 

♦  79  million  pre-diabetics  (35%  of  US  population) 

♦  Heart  disease  ->  2-4x  more  likely 

♦  Stroke  ->  2-4x  more  likely 

♦  Blindness  ->  12-1 4k  new  cases  each  year 

♦  Kidney  failure/dialysis  ->  48k  new  cases  yearly 

♦  Nervous  system  disease  ->  amputations  ->  65k/yr 


♦  If  diabetes  is  prevented these  problems  are  avoided! 


CDC.  National  Diabetes  Fact  Sheet,  2011. 
Providing  Great  Care... Building  Warrior  Medics 
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V, ,</  Importance  to  Military  Q  Jf* 
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*  Military  must  have  a  fit  active  duty  force  in  order  to 

maintain  its  readiness  capability 

-  Active  duty  population  must  meet  fitness  stands nds 

*  Diabetes  prevention  In  this  population  is  necessary  to  preserve 
fighting  strength  of  our  force 

*  Military  health  system  (MHS)  provides  lifelong  care  for 

retirees  and  spouses 

*  Majority  of  personnel  retire  in  their  4D’s  and  bO's 

*  Me  tori  tv  of  diabetes  cases  occur  during  this  time  juncture,  after 
fitness  standards  era  no  longer  imposed 

*  Preventing  diabetes  in  retirees  leads  to  healthier  lives  end  it 
also  reduces  long-term  costs 

Providing  &re>A i  C art* ..  amldtng  Warrior  KorOoit 


The  New  England 

Journal  of  Medicine 
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Court usi mis  Lifestyle  changes  and  treatment  with 
metformin  both  reduced  the  incidence  of  diabetes  in 
persons  at  high  risk.  The  lifestyle  intervention  was 
more  effective  than  metformin.  (N  Engl  J  Med  2002; 
346:393  4G3. 5 


American  Diabetes  Association 
Position  Statement 
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Position  Statement 
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Primary  prrvchlion  of  diabetes 

*  Among  individuals  ai  high  risk  for  de¬ 
veloping  type  2  diabetes.  structured 
programs  emphasizing  lifestyle 

changes  that  include  moderate  weight 

loss  (7%  body  weigh  l)  and  regular 
physical  activity  (HO  min/wcek)  with 
dietary  strategies  including  reduced 
calories  and  reduced  in  lake  of  dietary' 
fat  can  reduce  the  risk  for  developing 
diabeles  and  are  therefore  recom¬ 
mended,  (A) 

ADA  Position  Statement,  Standards  of  Medical  Cane  in  Diabetes.  2011 
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yt.irs  in  the  Dd  Qtftj  siudy  1 10),  43%  re- 
ductipn  rtl  7  years  its  tin?  Finnish  Diabetes 
Piwenilun  Sludy  (DPS)  (11)  and  3-4%  re¬ 
duction  ai  la  years  in  rite  US  Diabetes 
l‘;i  n  Mli-'i;  I'hT.liiiir  O'lhrnn  -■  klmll 
( DPFQS)  1 32 )  A  cusl  -cffecl  ivcuess  siptily  - 
stfi  suggrsictl  that  lifestyle  tinmen  tinman 
ddlvcied  m  the  PIT  arc  uj*L  diet,  live 
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ADA  Position  Statement,  Standards  of  Medical  Care  in  Diabetes,  2011 
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Group  Lifestyle  Balance 
Program 
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AF  Multimedia  Tools  Q  jf* 

Develop  America's  Medical  Airmen  Today  ...for  Tomorrow 


•  The  DPP  was  a  great  success! 


CD-ROM 


•  GLB  is  an  adaptation  of  the  successful  DPP 
lifestyle  intervention 

•  Developed  in  2004  by  the  Diabetes 
Prevention  Support  Center  faculty  of  the 
University  of  Pittsburgh  Diabetes  Institute 
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DVD 


How  To  Enroll  Patients  Q  JT 

Develop  America's  Medical  Airmen  Today ...  for  Tomorrow 


Staffing  Options  Q  J*' 

Develop  America's  Medical  Airmen  Today ...  for  Tomorrow 


•  BMI  >  25 

•  Pre-diabetic 

•  CHCS  consult: 

•  “  SAMMC  Diabetes  Prevention” 

♦  List  patient  contact  information 

♦  Note  if  there  are  barriers  to  brisk  walking 


PREFERRED 

*  Nurse 

•  Dietitian 

*  Exercise  Physiologist 

*  Diabetes  educator 

•  Behaviorist 

•  Physician 


ACCEPTABLE 

(limited  staffing  option) 

•  Physical  Training 
Leaders  (PTL) 
(Commander 
permission/letter  of 
commitment) 

•  Air  Force  Fitness  Facility 
Center  Trainers,  Certified 
Personal  Trainer  (CPT) 

•  Licensed  Vocational 
Nurse 

•  Medical  Technician 


Lifestyle  coach  must  complete  training 

■tg  Great  Care... Building  Warrior  Medics  «  Providing  Great  Care. ..Building  Warrior  Medics 
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ARE  VOU  TRYING  TO  LOSE  WEIGHT? 

I  Introducing  t.ioup  lofestyir  Balance  (OI.B)  Program 

|  6t* ft  Dale.  Week  of  April  12.  2010 
Start  Time:  1 1:30—12:30  PM 
i:  Wdford  Hall  Mecbral  (Voter 


P  You  nm 


be  rLubJr  to  pjroopjtr  in  dm  pcofrun  if  »ou  JTr 

-*Wuli  kjiti  die  j*e  of  IS, 
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,1 

nwlmr. 

There  is  no  cost  for  the  program. 


w 

One  Year  Data 

Br 

Mean 

Baseline 

Mean 

3  Month 

Difference 

N 

P-value 

Weight 

(lbs) 

198.89 

189.46 

-9.43 

64 

<0.001 

Waist  Circum 
(in) 

41.33 

39.91 

-1.42 

84 

<0.001 

Fasting 

Glucose 

(mg/dL) 

101.74 

96.48 

-5.26 

73 

<0.001 

Ale 

(%) 

5.94 

5.8 

-0.14 

70 

.002 

Total 

Cholesterol 

(mg/dL) 

182.7 

172.61 

-10.09 

74 

.004 

Triglycerides 

(mg/dL) 

124.74 

105.55 

-19.19 

74 

.011 

Summary 
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♦  Diabetes  CAN  be  prevented  or  delayed 

♦  The  G LB  DVD  program  is  a  cost-effective  means 
to  implement  evidence-based  practice 

♦  With  this  tool,  you  can  build  a  diabetes  prevention 
program  at  YOUR  base  to  help  our  airmen  live 
healthier  lives  now  and  into  retirement 


♦  Currently  up  and  running  at  six  bases  and 
counting 

♦  Formal  follow-up  in  the  process  of  being 
developed  in  collaboration  with  UPMC 

♦  Training  for  lifestyle  coaches  will  be  available  on¬ 
line  in  the  fall 


Providing  Great  Care... Building  Warrior  Medics  \ 
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Questions? 

POC:  Lisa. Strickland.  1  @us. af.mil 


Providing  Great  Care... Building  Warrior  Medics 
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USAF  Obesity  Educator  Program 

MDOS  (Hurlburt  AFB,  FL) 

Dr.  Thomas  McKnight 


Obesity  is  an  epidemic  that  cost  Americans  more  than  $168  billion  dollars  per  year.  The  TOBESAHOL  Study 
estimates  the  DoD  4s  annual  medical  cost  of  obesity  and  overweight  at  $1.1  billion.  In  2007,  12.4  percent  Air 
Force  personnel  had  a  body  mass  index  30  or  greater.  Active  duty  members  are  at  risk  for  administrative 
discharge  for  being  over  body  fat.  In  1999,  600  airmen  and  women  were  discharged  for  being  over  body  fat. 
The  Diabetes  Prevention  Program  and  the  Look  Ahead  Study  show  7  to  1 0  percent  sustained  weight  loss  greatly 
improves  health.  The  National  Weight  Control  Registry  (NWCR),  with  over  5,000  registrants,  has  shown  long¬ 
term  weight  management  is  achievable.  The  average  NWCR  registrant  lost  66  lbs  and  kept  it  off  >5  years.  Less 
than  5  percent  used  medication.  In  2006,  the  Certification  Board  of  Obesity  Educators  (CBOE)  was  established 
to  promote  continuing  commitment  to  best  practices,  standards  of  care,  and  knowledge  of  obesity  counseling 
and  education  techniques.  Curriculum  for  the  certification  exam  is  under  development.  During  this  session  I 
propose  a  pilot  study  where  Air  Force  healthcare  professionals  (physicians,  nurses,  dieticians,  social  workers, 
and  psychologists)  are  trained  as  obesity  educators  to  assist  Air  Force  personnel  to  lose  weight  and  maintain  a 
healthful  weight. 
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The  Air  Force  Obesity 
Educator 

A  Prototype  for  the  Future 

Thomas  L.  Mdtnigiit,  MD.  MFH 
Colonel^  AFR 

AFMS  Scientific  Symposium 
3  August  2on 


Don’t  Miss  The  Obvious 


■'Wait  a  minute  here.  Mr.  Crumbley. ...  Maybe  it 

Wait  a  minute  Mr.  Crumbly,  "Maybe  it  isn't  kidney 
stores  after  all." 


The  war  against  the  obesity 
epidemic  is... 
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NOT  BEING  WON! 


"Only  3.5%  of  the  obese  population  has 
been  impacted  by  current  initiatives.” 


Dr  Lee  Kaplan,  MD 

Professor  of  Medicine,  Harvard  Med  School  and  DirecLorof  Lhe 
MGH  Weight  Center  and  the  Obesity  Research  Center 
Con  ference  on  Practical  Approaches  to  Obesity  iieatment 
18  June  2011 


CDC  REPORT:  22  July  2011 

Behavioral  Risk  Factor  Surveillance  System 
2009  versus  2010 

i*  >30%  prevalence  rate:  9  states  now  12  states 
2. 16  states  increased  rate  in  one  year 
3,  No  state  now  <20%  prevalence  rate 


OBESITY  IN  AIR  FORCE:  2007 


AD  DOUBLE  JEOPARDY 


Overweight  (BM!  25-29*9): 

Air  Force  -  44*4%  j  ]calth  cost:  >$1*1  billion  /D0D/2006 

AFSOC  -  46.3%  (highest  in  AF) 


Obese  (BMI  30  or  higher): 

Air  Force  - 12.4% 

AFSOC  - 12.6%  (PACAF  13*4%) 


Career  cost:  Administrative  discharge 
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UNPUBLISHED  AFPC  DATA 


1999:  600  airmen  /women  discharged 
for  over-body  fat  =  failed  PT 

Enlisted:  96%  (89%  active  force) 

Female  to  male:  2:1 


OVER  BODY  FAT  =  FAILED  PT 

22  y/o  airman:  WC  51  in/BMl  41 

29  y/o  airwoman:  45  lbs  preg  >  WC  36  in 

42  y/o  MSgt  (15  yrs  AD);  s/p  back  surgery 

-  WC  42  in 


THE  AF  OBESITY  EDUCATOR 
PROGRAM 


STRATEGIC  PRINCIPLE#! 


Strategic: 

-  Obesity:  A  Chronic  Disease 

-  Focus  on  Obesity  Prevalence 


Obesity  is  a  Chronic  Disease 


Tactical:  Weight  Management  Wheel 
-  The  Process  Wheel 
-The  Program  Wheel 


It  can  be  controlled,  not  cured! 
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ADIPOSE  TISSUE:  ENDOCRINE  GLAND 


•  (-)  Adiponectin:  -Atherogenic,  -Inflarn,  -DM 

•  (+)  Interleukin  6:  +lnflammation,  +DM 

•  (+)  PAI-i:  +At  hero  genic,  ^Coagulant 

•  (+)  TNF-alpha:  -t-lnflam,  +lnsulin  Resistance 

•  (+)  Angiotensinogen:  -HTN 

•  (+)  Endocannahinoid  Recep:  -t-Lipogcncsis 


Dynkmcton  n  OtMlirt,  and  InaiAn  I 


Altered  coagfib 


Obesity's 
impact 
on  male 
cancers 


Extra  Weight  &  Cancer  Risk  (Men) 


As  a  man's  BMI  rises  above  the  normal  range  (18.5  to  24.9),  hit  risk 
of  dying  of  colorectal,  esophageal,  kidney,  and  several  other  cancers 
also  rises,  though  not  as  dramatically  as  It  does  for  cancers  of  the 
uterus  or  kidney  Irv  women,  tor  example,  (tif  ilp  nl  dying  of  fold 
racial  is  30  percent  higher  for  mrh  who  ate  Overwetghl  (a 

PMI  Mfciweriri  25.0  ahd  29.0)  than  for  men  who  are  normal-weight. 
Fer  the  fiWH  ubtise  men  (*  SMI  of  15  or  hrgher),  the  rfik  Li  not  quite 
double  (fll  percent  higher), 

Source:  f«w  (up.  f.  ««l.  J-r*;  I  MS,  zMlt. 
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I  FertaJes 


0 


Adipose  tissue 
AM  Sharma 


53  77, SM  famaSM  arv)  4«  0€0  males  41  2 


Figure  1  Impact  of  obesity  on  risk  of  developing  chronic  diseases. 
Adapted  from:  Field  et  al.1 

Field,  Arch  Intern  Med  2001;  161:  1581-1586 


$6 


Women  |n=9£539)  Wen  (rr=257J6l 


SMI 


Figure  1  Cardiovascular  mortality  at  different  levels  of  body  mass 
index.  Source:  Stevens  et  al.1 

AM  Sharma,  International  J.  of  Obesity,  2002,  Suppl  4 


OBESITY  STEALS  LIFE  YEARS 

Framingham  Heart  Study  -  3457 


STRATEGIC  PRINCIPLE  #2 


40  y/o  overweight: 

-  Non-smoker:  M  -  lost  3.1  years 

F  -  lost  3.3  years 

40  y/o  obese: 

-  Non-smoker:  M  -  lost  5.8  years 

F  -  lost  7.1  years 

40  y/o  obese: 

-  Smokers:  M  -  lost  13.7  years 

F  -  lost  13.1  years 

(compared  to  normal  weight/predicted  after  age  50  to  69) 
Annals  of  Internal  Medicine,  7  Jan  03 


Outcome  Focus:  Prevalence  Rate 


Must  attack  wherever  the  disease  is! 


89 


Proceedings  of  the  2011  AFMS  Medical  Research  Symposium 

Volume  5  Operational  Medicine  (In-Garrison) 


CHRONIC  DISEASES  TREATED  ALIKE 

Therapeutic  Lifestyle  Changes  >  Lip  Service 


THE  CALVARY  AIN'T  COMING 


Redux:  Pulled  in  1997  -  heart  valve  and  pulmonary  HTN 
-  21  billion  dollar  compensation  fund 


Primary  treatment  most  diseases  is  medication: 
-HTN:  10  categories  of  medications 

Over  60  choices  of  single/comho  meds 


Rimonabant:  2009  endocannabinoid  receptor  blocker 
>  effective  in  weight  loss.  Studied  18,000  over  13 
months  >  Reduction  in  Ml/CVA/death.  Increase: 
psyc  hotic/suicide 


Lorcaserin:  2010  BLOOM  study:  47  5%  vs  20%  lost  5% 
Concern:  breast/brain  tumors  in  rats.  Re-evaluated? 


CONTINUED 


SURGERY  NOT  REDUCE  PREVALENCE 


Qncxa  (topi  ram  ate  +  phcntcrminc) 

-  Effective:  3,700  sub  -14.7%  {52  weeks) 

-  FDA  rejected:  psychiatric,  liver,  birth  defects 

Sibutramine:  On  market  13  years  >  effective 

-  SCOUT  study:  9,800  over  3.4  years 

- 14%  increase  non-fatal  Ml  and  CVA 


Bariatric  surgeries:  >200,000  in  2008 
-  average  cost:  $10,000  =  $200,000,000 

Obese  Americans:  72  million  Americans 

Surgery  cannot  slow,  stop,  reverse  obesity 
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POSITIVE  LIFETYLE  IMPACT 


WE  MUST  THINK  DIFFERENTLY 


Therapeutic  Lifestyle  Changes;  TLC 
Hyperlipidemia!  first  line  of  treatment 

(Conn's  Current  Therapy,  2003.  p  649) 


(Personal  Responsibility) 

STUDY  WINNERS,  NOT  RUNNERS 


HTN:  1600  mg  Na  +  DASH  diet  -  single  therapy 

UNCWJAMA.H  May 3003) 

Type  II  DM:  Diabetes  Prevention  Program 

-  6  Aug  01  M  E  IS  T  hompson:  58%  v  32%  RK  reduced 


*  1954:  Roger  Bannister  >  John  Lundy 

•  2008: 1  licham  el  Guerouj  >  3:43:15 


NATIONAL  WEIGHT  CONTROL  REGISTRY 


Am.  J,  of  Cl.  Nutrition  1997;  GG:  239-24G 

-  Study  the 'winners,  not  just  the  runners"  of  the  race 

-  195^1 :  Roger  Banister  >  John  Lundy 

-  N'WCR: 

-  Over  5,000  registrants 

-  Average  member;  60  lbs  /  5.5  years 

-  Characteristics:  self- monitor  (weigh  at  least  weekly) 

eat  low- fat /high  carbohydrate  diet 
eat  breakfast  (78%  daily,  91%  -  -1/7) 
exercise  60  minutes/ day  (91%) 


STRATEGIC  SUMMARY 

Common  language  =  chronic  disease 
United  vision  =  attack  wherever  found 
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TACTICAL:  TWO  SIDES  OF  WHEEL  TACTICAL  #1:  INCLUSIVENESS 


The  Process:  Inclusiveness 

The  Program:  Personal  Responsibility 
with  assistance 


Empowerment: 

Each  healthcare  specialty 


CERTIFICATION  BOARD  OF 
OBESITY  EDUCATORS 

VISION 


Reduce  the  prevalence  of  obesity  across 
all  social  and  economic  settings  in 
America. 

-Inclusive  approach  !- 


OBESITY  EDUCATOR 


Licensed/Certified  Healthcare  Professional 

Physicians,  Nurses,  Social  Workers, 
Psychologists,  Health  Educators, 
Nutritionists,  Exercise  Physiologist 


(www.obesityeducator.org) 
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AIR  FORCE  OBESITY  EDUCATOR 


A  new  beginning... 


PATIENT-CENTERED 
MEDICAL  HOME  FOCUS 


The  Process  of  Weight  Management 


TACTICAL  #2:  SELF-SELECTION 


Bariatric  surgeon: 

“Looking  for  a  few  good  patients.” 
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ENHANCE  SELF-EFFICACY 

Patient  decides:  “I’m  In” 

Selects  therapeutic  spokes 

Referred  to  specialty  with  skill  in  that  spoke 

Clinic  ‘obesity  educator’  coordinates 


Tine  Program  of  Weight  Management  Wheel 


AF  OBESITY  EDUCATOR 
RESEARCH  PROPOSAL 


VALUE  TO  AIR  FORCE 


Target  population:  AF  who  failed  PT  test 


l.  Healthcare  cost  savings 


Phase  I :  Specialty  consultants/IRB/training 
Phase  II:  6-month  wgt  loss  phase  with 
18  month  maintenance 
Phase:  III:  Begin  2nd  6-month  wgt  loss  phase 


2.  Retention  of  qualified  airman 

3.  Become  DoD/ national  leader  in 
effective  weight  management  science 
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Discussion/Questions 
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Intraosseous  Infusion  Rates  Under  High  Pressure:  A  Cadaver  Study  of  Anatomical  Site  Comparisons 
711  HPW/USAFSAM-ETS 
Maj  Joe  Dubose 


BACKGROUND:  Modem  combat  injuries  often  involve  injuries  to  the  extremities  and  torso,  limiting  the 
ability  of  medics  to  obtain  intravenous  access  for  resuscitation.  Therefore,  combat  medics  are  trained  in  the  use 
of  intraosseous  (10)  devices  for  the  delivery  of  resuscitative  fluids  after  combat  injury.  However,  the  optimal 
site  of  insertion  for  these  devices  (tibia,  humems,  or  sternum)  has  not  been  well  established. 

HYPOTHESIS:  The  optimal  site  or  sites  for  10  vascular  access  in  humans,  using  devices  and  sites  currently 
being  employed  in  theater,  can  be  objectively  determined  using  a  fresh  cadaver  model.  METHODS:  “Fresh” 
cadavers,  flushed  with  intravascular  detergent  solution  immediately  after  arrival  to  the  morgue  and  stored  in  a 
holding  area  at  34-36  degrees  Celsius  until  use  within  24  to  48  hr,  will  be  utilized  for  study.  10  infusion  devices 
will  be  sited  in  the  proximal  tibia,  proximal  humems,  and  sternum.  The  FAST-1  (Pyng  Medical  Corp., 
Richmond,  British  Columbia,  Canada)  and  EZ-IO  (VidaCare  Corp., San  Antonio,  TX),  which  are  U.S.  Federal 
Dmg  Administration  approved  for  sternal  (FAST-1)  and  humeral  or  tibial  site  (  EZ-IO)  and  commonly 
employed  in  combat  theaters  by  field  medics,  will  be  utilized.  A  0.9%  saline  solution  will  be  infused  at  each  site 
in  turn,  where  the  volume  infused  over  5  min  using  a  pressure  infuser  inflated  to  300  mmHg  will  be  measured. 
Mean  flow  rates  for  each  site  will  be  calculated  and  used  to  compare  mean  rates  of  flow  achievable  using  the 
three  sites  of  access  in  this  model.  This  study  will  be  completed  in  8  months. 
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U.S.  AIR  FORCE 


Background 


A  Comparison  of 
Infusion  Rates  Using 
Intraosseous  Devices  on 
Adult  Fresh  Cadavers 

Major  Joe  DuBose,  USAF,  MC,  FACS 
Clinical  Assistant  Professor  of  Surgery 
University  of  Maryland/R  Adams 
Cowley  Shock  Trauma  Center 
Baltimore  C-STARS,  USAFSAM 


Team  Aerospace  Begins  Here.’ 

D  ist-but  bn  Slalsmsnl  A :  Approved  for  jxU  b  release ;  distrbutbn  is  ud  rm  itsd.  Cass  Number:  B4A  BW-20f  t-xxxx,  xx  JJ  20ff 


•  Acute  hemorrhage  remains  the  leading  cause 
of  combat  death 

•  Resuscitation 

-  Blood  products 

-  Fluid 

•  Administration  requires  access 

Sebesta  JA.  Surg  Clin  N  Am,  2006 

Team  Aerospace  Begins  Here! 

Dislrbulbn  Statement  A:  Approved  for  pvblb release:  disfbulbn  is  ud  anted.  Case  Number:  &SABW-20f  f-xxxx.  xx  JU  20t  t 


U.S.  AIRFORCE 


Peripheral  Intravenous  0 


•  Extremity  injuries 
prevalent  after 
combat  injury 


•  Difficult  in  setting  of 
hypotension 


V  Central  Venous  Access  0 


•  Advanced  skill  set 


Team  Aerospace  Begins  Here! 

Dist-bulem  Statement  A :  Approved  for  paid  ie  release ;  dislrbulbn  is  urJ  rm  hed.  Cass  Number:  ASA  BW-20t  f -xxxx.  xx  JJ  20ft 
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Distribution  Statement  A:  Approved  br  public  release;  distbulbn  is  ud  anted.  Cass  Number:  &9ABW-20t  f-xxxx,  xx  JU  201  f 
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Venous  Cut-Down 


■  Surgical  skill  required 

k- 

•  Time/equipment 

dependent 

11= 

=I~ 

■nlBf  n  ITl'  1 


Intraosseous  (10)  Infusion  ^ 

FQMLt • - " 


10  Access 


•  American  Heart  Association  -  Resuscitation 
Guidelines,  2005 


-  The  intraosseous  route  should  be  the  first 
alternative  to  difficult  or  delayed  intravenous 
access. 


T-Vita  Af-nw-pi: 


mfr.  o  <■)»!  I 


10  Site  Options 
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Military  Relevance 


•  10  devices  presently  being  utilized  in  theaters 
of  conflict 

-  Prevalence  of  extremity  injuries 

-  Prehospital  environment  challenges 


•  Tactical  Combat  Casualty  Care  Committee 
-  Policy  oversight  in  prehospital  setting 


S/  FAST-1  Sternal  Placement 


uiAmroitci 


EZ-IO 
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V  EZ-10 

Humeral/Tibial  Sites 


Medical  \1ai  ena  1 1 3r  our  an  i 
Office 


1  I  .in  liinihdir  -n-Jil 


u.fi.mhfonta 


Best  Site? 


•  Ease  of  placement 
—  Equivalent? 


*  Availability  in  face  of  injury 

*  Size  of  bone  likely  important 
-  Larger  -  faster  flow  rates? 


#**■>*&&£*  i rftnJ 

iltriblm^kkiMil  nppnmdt-'rJ^:  -nfc— hi  .1- iin  „-icivi  Im>-  Hicnt*'- ■  *R]i|Af-!.1lHl-Tin..™Ji*!km 


U.t  Al  Ft  fQfrCl 


Best  Site? 


*  Objective  =  rapid  administration  of 
resuscitative  fluids/critical  medications  for 
combat  casualties  who  critically  need  them 

*  By  this  definition,  optimal  site  =  unknown 


DhlrhilUi  £h*n*rfA:.ty|»i*d  hr  putto  nkw«:  ok 


hnunJUfflll 


U.  a.  AIM  FJHM 


Available  Data 


-  *• 


*  Animal  models 

-  LaireLJ-  U.S.Army  Institute  of  Surgical  Research 
(USA  ISR) 

*  1 1  umerus  better  infusion  rates  than  tibia  in  rabbits 

*  Larger  animal  studies  ongoing 

—  Limited  human  skeletal  correlation 

-  Particularly  sternum 

*  Small  human  case  series 

-  No  comparison  of  sites 


OMrhriUi  fbvntfll  AiAppnwd  hr  pi*ta<  rt 
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U.S.  AIH  FOHCB 


How  Do  We  Study?  ^ 


U.S.  AlWrPHCS 


Cadavers? 


Animals  not  ideal  correlate 

Risks  associated  with  human  volunteers 
Randomization  in  theater  problematic 


Fresh  cadavers  (<24-48  h)  utilized  in  trauma 
training  at  specialized  civilian  centers 
-  UMM/R  Adams  Cowley  Shock  Trauma  Center 
Osseous  structure  preserved 
Correlates  with  anatomy 
Capable  of  sustaining  flow  through  central 
lines  after  vascular  flushing  with  mild 
detergent  solution 


Team  Aerospace  Begins  tiered 
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Team  Aerospace  Begins  Here! 

DisVibutan  S1al«ne<tl  A.  Approved  tor  public  Please .  distobulan  is  urtirWIed.  Case  Nurrtoa-.  SSABW-201  l-xxxx.xx  Jd  2011 


U.S.  Ain  FOWCB 


Study  Design 


U  S.  AIR  FOHCB 


Exclusions 


•  Prospective,  observational  study 

•  "Fresh  cadavers" 

-  Intravascular  detergent  solution  flush  on  arrival 

-  Stored  34-36  C 

-  Utilized  within  24-48  h  post-mortem 

-  Decedent  age  18-65 


•  Bony  or  myeloproliferative  malignancy 

•  History  of  median  sternotomy 

•  Known  fracture  or  orthopedic  operation  at 
planned  extremity  site 


Team  Aerospace  Begins  Here! 

Distributer)  Slalansrtl  A.  Approved  tor  public  release.  disVibutan  isurilirriled.  Case  Hurtle-.  83ABW-201 1-xxxx,xx  Jd  2011 


Team  Aerospace  Begins  tiered 
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U.Sl.  IUW  FOWC8 


Protocol 


as./umoHCt 


Protocol 


•  Protocol  refinement -4  cadavers 

•  Study  conduct  -  38  cadavers 

•  Surgical  cut-down  of  Internal  Jugular  for 
measurement  of  central  venous  pressure 
(CVP)  monitoring 

—  To  prevent  bias  due  to  overfilling,  intravascular 
volume  will  be  removed  to  maintain  CVP  <  10  cm 
H20  or  <  5  cm  H20  above  initial  baseline 


♦  Randomized  order  of  10  placement/infusion 

-  Initial  confirmation  via  marrow  aspiration 

-  Infusion  0.9%  normal  saline  (NS)  X  5  min 

-  Pressure  infuser  inflated  to  300  mmHg 

•  Appropriate  insertion  confirmed  by  cut-down 
upon  completion  of  all  sites 


Team  Aerospace  Begins  Here! 

Cislribuioc  Slatairem  A.  App«ved  tor  public  release,  distobulcrt  iSurlirWIed.  Case  Numtoa-.  8BABW-201  1-xxxx.xx  Jd  2011 


Team  Aerospace  Begins  Here! 

Distobutari  Slalenre.rl  A.  ^proved  tor  public  release  .disViUulan  isurtimiled.  Case  Nurrtoer.  3SABW-2Q1  1-xxxx,m  di  2011 


us.Amrowct 


Measurements 


u  s.  air  go  wee 


Data  Analysis 


•  Mean  flow  rate  calculation 

•  Total  infusion  delivered  determined  by  weight 
comparisons  before/after  infusion  of  bags  of 
NS 


♦  Primary  outcome  variable: 

-  Mean  flow  rate  of  0.9%  NS  at  300  mmHG  through 
each  of  three  access  sites  in  a  fresh  cadaver 
model 

*  Sternal 

*  Proximal  Humeral 

*  Proximal  Tibi al 


Team  Aerospace  Begins  Here! 

OisVibulen  SI  alarum  A.  improved  tor  public  release.  disVibulcn  is  unlimited.  Case  Number.  83ABW-201 1-xxxx.xx  Jd  2011 


Team  Aerospace  Begins  Here! 
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U.S.  Ain  FOHCi 


Deliverables 


Collaborators 


-Prioritize  site  choice 

-Standardization? 

•  Training/ supply  simplification 


•  Baltimore  C-STARS 

-  Lt  Col  (sel)  Joe  DuBose,  USAF,  MC 
-Maj  Jon  Casey,  USAF,  MC 

*  Cincinnati  C-STARS 

-  Maj  Mike  Petro,  USAF,  MC 

-  Col  Warren  Dorlac,  USAF,  MC 

•  St.  Louis  C-STARS 

-Maj  Brian  Holt,  USAF,  MC 

♦  USA  ISR 

-  Maj  Julio  Lairet,  USAF,  MC 


Team  Aerospace  begins  Her  el 

Disfabulon  Slalarem  A.  ^if^ved  far  p uttic  Please. disWtoutdn  isuriirrifad.  Case  Nurrfaa-.  83ABW-201 1-mx.w  JJ  2Q11 


Team  Aerospace  Begins  Here i 

Distributed  Slalom  A.  ^prdved  far  put* io  release  .disVibulort  isutfirrifad.  Case  Number.  SSABW-201 1  -xwx.xx  Jii  2Q11 
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Intraosseous  hydroxocobalamin  versus  intramuscular  hydroxylamine  in  a  validated  swine  model  of  acute 
cyanide  toxicity  and  shock 

59  EMDS 

Lt  Col  Vikhyat  Bebarta 


Background:  Non-intravenous  routes  of  cyanide  (CN)  antidotes  are  needed  as  an  easily  administered  antidote 
for  first  responders  and  military  troops.  Objective:  To  compare  the  return  to  baseline  of  mean  arterial  blood 
pressure  (MAP)  between  2  groups  of  swine  in  acute  CN  toxicity  and  treated  with  10  HOC  or  IM  HAM. 
Methods:  24  swine  (48-52  kg)  were  intubated,  anesthetized,  and  instrumented.  CN  was  infused  until  severe 
hypotension.  Animals  were  randomly  assigned  to  10  HOC  or  IM  HAM  and  monitored  for  60  min. 

Results:  Baseline  mean  weights,  time  to  hypotension,  and  CN  dose  at  hypotension  were  similar  between 
groups.  At  hypotension  mean  MAP  (42,  42  mg  Hg),  blood  CN  (3.2,  2.9  mcg/ml)  and  lactate  levels  (7.4,  7.8 
mmol/L)  were  similar.  12/12  animals  in  the  10  HOC  group  and  9/12  in  IM  HAM  group  survived  (p=0.11).  10 
HOC  resulted  in  a  faster  return  to  baseline  (p  <  0.001).  Bicarbonate,  pH,  and  lactate,  levels  were  similar. 
Methemoglobin  (1.2%  IO  HOC,  12.8%  IM  HAM)  and  CN  levels  (0  in  IO  HOC,  15.5  mcg/ml  in  IM  HAM) 
were  greater  in  the  IM  HAM  group  (p  <  0.001).  Cerebral  NIRS  oxygenation  decreased  was  similar  in  both 
groups  after  antidote  (p=0.78).  Serum  nitrotyrosine  rose  during  CN  infusion  in  all  animals,  but  was  lower  in  the 
IO  HOC  group  at  60  min  (p=0.03).  TNF-a,  IL-lb,  IL-6  and  IL-10  were  similar. 

Conclusions:  Intraosseous  hydroxocobalamin  led  to  a  faster  return  to  baseline  mean  arterial  blood  pressure 
compared  to  intramuscular  hydroxylamine.  Mortality  with  the  intramuscular  hydroxylamine  group  was  greater.. 
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Intraosseous  hydroxocobalamin  vs. 
intramuscular  hydroxylamine  for  severe 
cyanide  toxicity  and  shock 


Lt  cd  Vi k  Bebarta,  mq  facef,  facmt 

Chief,  Medical  Toxicology 

WHford  Hall  Med  Center/Brooke  Army  Med  Ctr 

San  Antonio,  jx  j®V  f 


Disclosure 

*  My  opinions  and  comments  do  not  reflect  the 
official  policy  or  position  of  the 

Department  of  the  Air  Force  or  Navy 
Department  of  Defense 
US  Government 

*  Funding  -  USAF  Office  of  the  Surgeon  General 
NIHf  US  Army  Univ  of  Texas  Health  Science  Center 

*  No  other  financial  disclosures 
No  industry  support 


Project  title 

Intraosseous  hydroxocobalamin  versus  intramuscular 
hydroxylamine  in  a  validated  swine  model  of  acute 
cyanide  toxicity  and  shock -a  randomized  trial 
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Hypotension  or  cardiac  arrest 
occur  in  >  50%  of  cases 
Ingestion  or  fires1-2 


yr  J  ' 


3  _  . 


CYANIDE  ANTIDOTE 
PACKAGE 

Fw  tft#  ot 

CyaniO*  PtrtMninfl 


xoc  041B-IM 


Sodiu 

Thiosulf.* 


Fortin,  Clin  Tox,  2006  J3ebaria,  EVU,  2010 
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roXIGOLDGY/ORIGINAL  RESEARCH 

Hydroxocobalamin  and  Sodium  Thiosulfate  Versus  Sodium 
Nitrite  and  Sodium  Thiosulfate  in  the  Treatment  of  Acute 
Cyanide  Toxicity  in  a  Swine  (Shs  scrofa)  Model 


VM**  S.  Oebnfla.  MD,  Mfl*.  MC. 
UStf 

0<Md  A.  Tibi,  MD.  COR.  MC. 
USN 

tutu  LnHrt  DO.  KH-  MC.  UW 
PdTfcU  S.  Omii.  MS 
Siinlra  Vafcrr.  PhD 
Anuta  Duatu  ScO.  MMS 


From  TmBi«  (ttabwiii. 

Hum*  DM  Men  iDuur  VIM.  B 
Caifer.  S*i  Ankno.  TX  iBebwtai: , 
Dwgo.  CA  <T«anl. 


1  OKptnmNit  ot  OnMgwKV  Mndcm  iLbMj.  ml  the  CMal 
it.  W*»d  Mid  Mh*u!  Omtm.  UnfcaMy  of  T«um  Hm*>  Scm 


I  9*  Detriment  ct  Enw^ncy  Mntcne.  NbmI  Medfc*  Cola.  San 


Ttw  «•>  «j»n  w<l  m  Bm  at icla  »•  flvna  <*  B*  »«w>  «wl  <*•  not  9w  (Hioal  irtn  ur  poMUot 
el  B*  Dapartinert  at  0»  05  A*  Fete*.  DnieRmant  el  DaMnM.  a  the  OS  ftwmrront 


Similar  survival  and  blood  pressure 
Hydroxocobalamin  -  Improved 
lactate,  pH,  cyanide  levels 

2009  National  Best  Basic  Sciena 

?  Award  -  SAEM 

Is  sodium  thiosulfate  alone  effective? 

Recommended  as  single  agent1 
Sodium  thiosulfate  failed  to  reverse  cyanide  induced 
shock  -  100%  mortality 
Hydroxocobalamin  alone  was  effective 


2011  National  Best  Basic  Science  Award  -  SAEM 


Non  intravenous  route  of  cyanide  antidotes  are  needed 
Hypotension  may  not  allow  absorption  for  IM  in  shock 
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Cyanide  antidote  kit  -  IV  only 

Hydroxocobalamin  -  cannot  be  given  intramuscularly 

We  found  10  HOC  as  effective  as  IV  for  cyanide  shock1 


Mean  arterial  pressure  over  time 

140 
120 
100 


60 
40 
20 

5  <-■  Minutes 


-IVHOCOB 

MOHDCOB 


JVS  Bebarta,  AFMS  2011  poster,  ACEP  2011 


r 


fa 

freckle/' 


Hydroxylamine 


Induces  methemoglobinemia 
Intramuscular  route  is  effective  against  cyanide 
Only  1  study  reported 

JA  Vick,  Mil  Med,  1991 


Respiration 


Arterial 

Blood 

Pressure 

mmHj 


200 


Study  Objective 

To  compare  the  return  to  baseline  of  mean  arterial 
blood  pressure  between  2  groups  of  swine  in  acute 
cyanide  toxicity  and  treated  with  10  HOC  or  IM  HA 


JAVick,  Mil  Med,  1991 
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Swine 


Methods 


Randomized  comparative  study 


Approved  by  local  IACUC 


24  sw<ne  (43-52  kgji 

Pu  I  m  ona  ry  a  tie  iy  cam  ete  r  with  conti  ruious  card  lac  out  put 
Continuous  central  arterial  monitoring 


intubated, 
instrumented  & 
acclimated 

J 

t-SDmln  T  30  min  Omin  10  min  20  30  40  50  60 


UVeight  based  potassium  cyanide  infusion 


Cyanide  infusion  stopped 


Cyanide  infused 


intubated, 
instru  mented  & 
acclimated 


I 


Cyanide  infused 


intubated, 
instrumented  & 
acclimated 


50%  of  Baseline  (WAP 


T  50  min  T30mlr 


Omin  10  min  20  30  40  50  60 


T-SO  mJn  T  30  min 


Omin 


10  min  20  30  40 


50  60 
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HydroKocobalamin  -  15  U  mg/kg  IQ 
OR 

Hydroxylamine  50  mg/kg  IM 


Cyanide  infused 


Intubated, 
instrumented  & 
acclimated 


Cyanide  infused 


50%  of  Baseline  MAP 


Intubated, 
instrumented  & 
acclimated 


50%  of  Baseline  MAP 


brief  of  Study 


I 


T 50  min  T30  min  0  min  10  min  20  30  40  50  CO  T  50  min  T  30  min  Omln  10  min  20  30  40  SO  GO 


t 


Antidote  bolus 


t 


Antidote  bolus 


Key  outcome  measurements 

Primary 

Change  in  mean  MAP  after  antidote  until  GO  min 
Secondary 

HR,  CO,  5VR,  SV02  over  time 

pH,  lactate,  bicarbonate,  cyanide  blood  levels 

Nitrotyrosine1'2 

N  IRS  -  near  infrared  spectrometry  on  brain,  kidney 
Inflammatory  markers 
Brain  tissue  microdialysis 

3  Cert  hi  K,  Clin  Toxic  of,  2GD6  :'Kan  WH,  J  Appi  Physio!,  2003 
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Data  analysis 

50%  increase  in  MAP  after  induced  hypotension 
Clinically  significant 

Based  on  our  previous  data 

12  animals  per  group  for  power  of  0.8 
Two  tailed  alpha  of  0.05 
24  animals 

Repeated  measures  AN  OVA 

Hemodynamic  and  biochemical  measurements 
Post  hoc  t-tests  if  differences  found 


Baseline  Characteristics 

Hydroxocobalamin 

Hydroxyl  a  mine 

Weight,  kg 

4  9±3 

50  ±2 

Heart  rate,  beats/min 

S3±21 

92±29 

Mean  art  pressure,  mm  Hg 

9 1±B 

93  ±8 

Cardiac  output,  L/min 

5±1 

5±1 

Characteristics  at  hypotension 
(MAP  <  50%  of  baseline) 

Hydroxocobalamin 

Hydroxylamine 

Cyanide  dose,  mg/kg 

5±1 

4.6  ±1 

in 
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Deaths 

Antidote 

Hydroxocobalamin 

Deaths 

0/12 

Survival 

100%* 

*p=0.11 


Mean  arterial  pressure  over  time 


Systemic  vascular  resistance  over  time 


AD . 

W" 


At i' i  JlHh'  infos 


HOC,  :hyd  roxoaibaEamin 
HA,  Iryditraylarriiin? 

Error  bars  -  95%  Cl 
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Results 

At  60  min 

Cyanide  level  great  in  HA  - 15.5  vs  0  mcg/ml 
Methemoglobln  greater  in  HA  -  13%  vs  1% 


Results 

Systolic  and  mean  arterial  blood  pressure,  SVR, 
SV02  -  greater  in  HOC  group 

Cardiac  output -greater  in  HOC  group  early  and 
in  HA  later  (p=0.003) 

Lactate,  bicarb,  pH  -  similar 


Results  -  NIRS 


Brain  NIRS  was  similar  (p  -  0.78) 

Kidney  NIRS  was  greater  in  HA  group  {p  =  0.01) 
Paralleled  hypotension 


Nitrotyrosine 


Results  pending 
In  our  previous  studies 

Similar  at  baseline  in  all  3  arms 
Increased  by  60%  in  all  arms  at  hypotension 
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Discussion 

10  HOC -100%  survival 

Reduced  cyanide  levels  -  neuro  effects 
HA  -  75%  survival 

High  cyanide  and  methemoglobin  levels 

Had  improved  cardiac  output  and  NIRS  kidney  at  study  end 

HA  mechanism  unclear  -  improved  MAP  before 
methemoglobin  levels  rose 
Nitrotyrosine  may  suggest  mechanism1 


Limitations 


Animal  model 

Intravenous  vs.  inhaled  cyanide  model 
Short  duration  of  observation 
Neurological  outcomes  not  measured 


>Gcrrh  <,  On  Toxicol,  200G 


Conclusion 


Acknowledgements 


•  Intraosseous  hydroxocobalamin  -  faster  return  to 
baseline  MAP  compared  to  intramuscular 
hydroxylamine 

•  Methemoglobin  and  serum  cyanide  levels  -  greater 
in  hydroxylamine  arm 

•  Mortality,  acidosis,  and  lactate  -  similar 

•  IM  antidotes  for  cyanide  shock  may  be  effective 
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Questions 


Lt  Col  Vik  Bebarta,  MD 

Wilford  Hall  Med  Ctr/Brooke  Army  Med  Ctr 

vi  khyat. bebarta  @  u  s.af.  mil 


Slides  for  questions 


♦  Call  for  no  IV  routes  (NIH  and  USAMRIC) 

♦  Complicated,  failure,  higher  skill  level 

♦  Cold  CAK  -  no  10  or  IM 

♦  HOC -no  10 

♦  We  conducted  a  study  to  10  vs  IV  is  effective 
similarly 

♦  What  is  hydroxl amine?  Can  state  given  IM 

♦  Look  at  an  IM  route  is  as  effective  as  10  HOC 
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Antidote  dose 

•  Hydroxocobalamin 

150  mg/kg  IV1-3 

Package  insert  -  10  grams  (150  mg/kg) 

•  Sodium  thiosulfate 

1.65  ml/kg  of  25%  solution  IV  -  413  mg/kg3'4 
Adult  dose  -  12.5  grams  and  repeat  -  360  mg/kg 


1Bffliron  5„  Clin  Toxica!,  7 006  1RftbartaH  Ann  Fmerg  Med,  7010 

iFntman  A,  Medical  Toxicology,  70D1  'Kcm  R,  GaidFrank's  Tax  Fmergencies,  7007 


Antidote  infusion 

•  Volume  -  200  ml  for  each  arm1 

Hydroxocobalamin  ISO  ml 
Sodium  thiosulfate  20  ml 

•  Rate  based  on  previous  studies  -  5  minutes1 

•  10  ml  saline  flush  before  and  after  each  drug 


xBcbirta,Ajrn  tmerg  Med,  2010 


Lab  interference 

•  No  known  interference  for  our  labs 

•  Co  lo  rmetri  c  a  n  d  co-oximetry  m  ostly1 

•  ALT,  AST,  amylase,  bilirubin1'3 

•  creatinine,  magnesium,  iron,  CK1-3 


RpLkwiTrian,  Semin  Dingo  Pidhol,  7DM  ChiI:i\[jsi  CJ,  Stand  J  Clin  l  ab  !ove$l,  2011 

Curry  SC,  Ann  Cintcry  Me d,  1991 


Cyanide  method 

*  Whole-blood  cyanide  levels  were  measured  with 
spectrop  hotom  etry1  2 

Diagnostic  Center  for  Population  and  Animal  Health, 
Michigan  State  University,  Lansing,  Ml 

*  Generates  hydrogen  cyanide  gas,  converts  it  to  a 
cyanogen  chloride,  and  uses  spectrophoto metric 
determination  of  the  barbituric  acid  complex1 

*  Does  not  measure  cyanide  as 
cyanmethemoglobin  or  cyanocobalamin 

1  Hugfi  es  Cl ,  Toxica!  Mechanisms  Methods,  7  0Q3  zRebarta  V5,  Ann  Fmerg  Med,  2010 
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Ongoing  or  future  studies 

•  Completed  -  non  intravenous  routes 

Intraosseous  vs  intravenous  hydroxocobalamin 
Intraosseous  vs  intramuscular  methemoglobin  inducer 

•  Ongoing 

Intramuscular  cobalt  formulation  for  cyanide  toxicity 

•  Future 

Hydroxocobalamin  for  other  toxins  and  shock  states 

•  All  studies  are  federally  funded 


Color  interference  with  PA  catheter 

♦  Edwards  Lifesciences 

Engineer 

♦  Possibly  SV02 

♦  SV02  correlated  well  with  clinical  parameters 

Mean  arterial  pressure,  cardiac  output 


Circulation 

Resuscitation  Science:  Biomarkers  and  Mechanisms 

Hydroxocobalamin  and 

Epinephrine  Improve  Survival  in  a  Swine  Model 
of  Cyanide-Induced  Cardiac  Arrest:  A 
Randomized  Trial 

Vikhynl  S  Bebarta1:  Rebecca  L  Pitotti 1 :  Patricia  Dixon1:  Sandra  Vultier1; 
Charles  M  Little2 


Similar  survival  with  Epi  or  Hydroxo  (73%) 

0%  survival  with  no  IV  treatment 

Improved  lactate,  pH,  cyanide  level  in  hydroxo. 


Nitric  oxide  and  nitrotyrosine 

♦  Nitric  oxide  directly 

Colormetric  chemiluminescent  analyzer  (Sieve rs 
Nitric  Oxide  Analyzer,  GE,  Boulder  CO) 

♦  Nitrotyrosine 

ELISA  (Northwest  Life  Science  Specialities, 
Vancouver,  WA) 


117 


Proceedings  of  the  2011  AFMS  Medical  Research  Symposium 

Volume  5  Operational  Medicine  (In-Garrison) 


Nitrotyrosine 

*  Nitric  oxide  relaxes  vascular  tone  -  hypotension1'2 

*  Nitrotyrosine  -  downstream  NO  byproduct2 

*  Cyanide  decreased  MAP,  increased  nitrotyrosine 

*  HOC  increased  MAP,  and  decreased  nitrotyrosine 

*  Previous  reports 

Cyanide  not  used  in  model  and  NO  not  measured3 


1  Dembn,  Crit  Care  Med,  7 001  ^n,  J  AppJ  Physiol  7  [ME 

Clin  TOXkoi,  2006 


-■-NCC 

-4-  H0c*sr 


Systemic  vascular  resistance  over  time 


Cardiac  outp  ut  ove  r  time 
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Neurological  outcomes 


Hypotension  as  primary  outcome 


•  No  measurements  in  this  study 

*  In  our  other  studies 
N IRS  -  brain  and  renal 


Cerebral  microdialysis 


Cerebral  Licox  -  Partial  P02 


f 

f 


•  Apnea  used  as  outcome1'2 

•  Oxygen/ventilation  reverses  cyanide  toxicity3 

•  Hypotension  is  common  and  predictor  of  death 

•  50%  MAP  used  in  several  swine  studies4 


Mtorron,  Cli  n  Toxicol,  2006  aVi  ck.  Mil  Med,  2000  3  Burrow,  Am  J  Vet  Res,  1977 

4Tanen,  Ann  Emerg  Med,  2000 
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Other  slides 


Universal  antidote 


EMS  use 
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■  nucleoophile  and  electrophiles 

*  Work  in  future  studies  and  universal  antidote 

*  Practice 

*  Cyanide  is  a  nucleophile  (neg  charge) 

-  Chloride,  ammonia,  azide,  organochlorines, 
organophosphates? 

*  Cobalamin  is  a  electrophile  (pos  charge) 


Non  IV  route 

•  Non  IV  route  is  important  -  cannot  use  for  HOC 

•  Need  route  that  requires  less  skill,  simple 

•  Recommended  by  other  agencies  (INI H, 
USAMRIC) 

•  Intraosseous  route 

•  Other  antidotes 


Characteristics 

Hydroxo- 

Cyanide 

coba  lanrain 

antidote  kit 

Few  serious  adverse  effects 

Simplicity  of  use 

Number  of  drugs  used 
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Characteristics 

Hydroxo- 

cobalamin 

Cyanide 

antidote  kit 

Few  serious  adverse  effects 

•/ 

Simplicity  of  use 

■/ 

Number  of  drugs  used 

■/ 

Cost 

Characteristics 

Hydroxo- 

cobalamin 

Cyanide 

antidote  kit 

Few  serious  adverse  effects 

Simplicity  of  use 

Number  of  drugs  used 

Cost 

•/ 

Efficacy 

? 

7 
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Is  hydroxocobalamin  alone  effective? 

FDA  approved 


Is  sodium  thiosulfate  alone  effective? 


100%  mortality  in  sodium  thiosulfate  alone 


Cardiac  output  over  time 


10(1  * - J 


»[K  .V! 


TO  HYDROGEN  CYANIOE  AND  CARBON  MONOXIDE 
IN  ARMY  OPERATIONS:  FINAL  REPORT 


C  ommittee  on  Combined  Exposures  to  Hydroyen  Cyanide  aiul 
Carbon  Monoxide  in  Army  Operations 

Committee  on  Toxicology 

Board  on  Environmental  Studies  and  Toxicology 


123 


Proceedings  of  the  2011  AFMS  Medical  Research  Symposium 

Volume  5  Operational  Medicine  (In-Garrison) 


Hydroxocobalamin  adverse  effects 

Table  1  Baseline  characteristics  of  the  animals 


Elevated  blood  pressure,  red  color,  rash,  allergic2 
Simple,  single,  and  few  adverse  effects 


Characteristics 

Hydroxocobalamin 

Hydroxocobalamin^ 

Sodium 

Sodium  thiosulfate 

Thiosulfate 

Weight,  kg 

49±2 

5112 

4912 

Heart  rate,  beats/min 

92  ±14 

8116 

87113 

Systolic  blood  pressure,  mm  Hg 

107±13 

122111 

10417 

Mean  arterial  pressure,  mm  Hg 

84±10 

9419 

8013 

Cardiac  output,  L/min 

5 .010.8 

5. 110.8 

4.810.9 

Systemic  vascular  resistance, 

13661234 

15111282 

14481340 

Dynes-sec/cnv 

pH 

7.4610.05 

7.4710.04 

7.4810.05 

Bicarbonate,  mEq/L 

2812 

2912.3 

2811.9 

Lactate,  mmol/L 

1411.1 

1.010.2 

1.210.5 

Dynes-sec/cm\  dynes-seconds  per  centimeter5.  Kg,  kilograms,  L/mln,  liter  per  minute,  mEq/L, 
milliequivalents  per  liter,  mm,  millimeters,  mmol/L,  millimoles  per  liter.  Data  presented  as  means  ± 
standard  deviation 


Characteristics  at 

hypotension 

(MAP  <  50%  of  baseline) 

Hydroxocobalamin 

Hydroxocobalamin 

+ 

Sodium  thiosulfate 

Sodium 

Thiosulfate 

Cyanide  dose,  mg/ kg 

4.8+2 

5.7+2 

5+0.8 

Timeto  hypotension,  min:sec 

27:40+14:21 

33:59+13:40 

24:56+4:02 

MAP  at  hypotension,  mm  Hg 

43+5 

49+6 

41+2 

Lactate,  mmol/L 

6.5+1 

7.6+0.2 

8+0.5 

Cyanide  level,  mcg/ml 

3.4+0.7 

3.4+0.9 

3.9+1 

pH 

7.42+0.1 

7.41+0.1 

7.4+  0.1 
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Sodium  thiosulfate 

Used  and  recommended  as  single  agent1 
As  effective  as  hydroxocobatamin  as  prophlaxis2 
Few  side  effects 
However 

Smalt  or  uncontrolled  studies3  ** 

Indirect  outcomes4 

"modern  study... [comparing  all  3]  is  needed"3 

lVWH  LI,  Mrwfrcrne,  rd  Kr  TCriCOfOey,  1989  taffift  R 

‘terns  FL,  Am  E  mtffl  Med,  ZOOS  ‘Bebarta  VS,  fan  Flftfiff  Med,  Z010 


"modern  study... [comparing  all  3]  is  needed" 

Sodium  thiosulfate 

Hydroxocobalamin  and  sodium  thiosulfate 
Sodium  thiosulfate 

Hydroxocobalamin  and 
sodium  thiosfuiate 

Kerns  fi,  Ann  Emerg.  Med, 


Hydroxocobalamin 


Is  sodium  thiosulfate  alone  effective? 


Recommended  as  single  agent1 

Effective  as  hydroxocobalamin  as  prophlaxis2 

However 

_  l 

Small  or  uncontrolled  studies3 

Indirect  outcomes4 


LVeEei  Li,  Fflwnjency  Medicine,  61h  «f 
-Kems  ^  Aitn  f mevs?  (Wfd,  ftJAB 


Bengal  <>  Taxicotofiy,  13&J 
‘&et)WTa  V$,  Ann  fimeirff  Jtfffij,  ZOIC 
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Is  hydroxocobalamin  alone  effective? 


"modern  study... [comparing  all  3]  is  needed" 


Hydroxocobalamin  Hydroxocobalamin  Sodium  thiosulfate 

and  sodium  thiosulfate 


HOC  and  sodium  thiosulfate  used  together1'2 
Potentially  synergistic2 
Europe 
However1 

Case  reports  and  small  studies 
No  direct  comparison  reported3 


Kerns  R,  Ann  Emerg  Med,  2008 


‘Hall  AH,  J  Emerg  Med,  1987  2Ha II  AH,  Crit  Rev  Toxicol,  2009  2 Kerns,  Am  Emerg  Med,  2008 
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Resuscitation  with  Hextend  Leads  to  Diminished  Inflammation  as  Compared  to  Hespan  in  Hemorrhagic 

Shock 


711  HPW/USAFSAM-ETS 
Dr.  Timothy  Pritts 


PURPOSE:  Hemorrhagic  shock  is  the  leading  preventable  cause  of  traumatic  death.  Recent  studies  have  shown 
that  hemorrhagic  shock  is  associated  with  a  dysfunctional  inflammatory  response  and  that  this  response  can  be 
affected  by  resuscitation  strategy.  CCR1  is  a  chemokine  receptor  that  is  important  in  inflammatory  cell 
activation  and  recruitment.  It  is  activated  by  both  CCL3  (MIP-la)  and  CCL5  (RANTES).  Hetastarch  (6%)  is  a 
colloid  resuscitation  fluid  and  is  available  dissolved  in  normal  saline  as  Hespan  or  in  Lactated  Ringer’s  as 
Hextend.  We  hypothesized  that  resuscitation  with  Hextend  would  lessen  the  inflammatory  response  to 
hemorrhagic  shock  as  compared  to  Hespan.  METHODS:  Mice  underwent  femoral  arterial  cannulation  and 
hemorrhage  using  a  pressure-clamp  model  to  a  mean  arterial  pressure  of  25  mmHg.  After  1  hr  of  hemorrhagic 
shock,  mice  were  resuscitated  with  normal  saline,  Lactated  Ringer’s,  Hespan,  or  Hextend.  The  mice  were  then 
sacrificed  at  intervals  to  collect  serum.  Serum  was  analyzed  by  multiplex  ELISA  for  cytokine  analysis. 
RESULTS:  Mice  resuscitated  with  Hextend  had  a  lower  level  of  CCL3  than  mice  resuscitated  with  Hespan  at 
30  min  (1 12.3  vs.  606.3  pg/mL,  p<0.05).  At  4  hr,  mice  resuscitated  with  Hextend  had  a  lower  level  of  CCL5 
compared  to  Hespan  (54.6  vs.  203.8pg/mL,  p<0.05).  In  further  investigation,  this  did  not  appear  to  be  simply 
the  result  of  carrier  solution  alone.  CONCLUSION:  Mice  resuscitated  with  Hextend  had  a  diminished 
inflammatory  response  among  the  activators  of  CCR1  as  compared  to  Hespan  at  both  early  and  late  time  points. 
Resuscitation  with  Hextend  in  place  of  Hespan  may  decrease  the  inflammatory  response  to  hemorrhagic  shock. 
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Resuscitation  with  Hextend  Leads  to 
Diminished  Inflammation  as  Compared  to 
Hespan  in  Hemorrhagic  Shock 

Timothy  A.  Pritts,  MD,  PhD 
University  of  Cincinnati 
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Hemorrhagic  Shock 

v2nd  leading  cause  of  lethal  traumatic  injury 
v  Leading  cause  of  preventable  mortality 
v  10,000-24,000  potentially  preventable  deaths 
annually  in  U.S. 

v Global  ischemia-reperfusion  injury 

v  Dysfunctional  systemic  inflammatory  response 
v  Infection,  sepsis,  organ  failure,  and  late  mortality 
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after  resuscitation  is  unknown 
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Hypothesis 

Every  Airman  a  Force  M tdtiplier 


Methods 

Every  Airman  a  Force  M uiiipiier 


Anesthesia 

v 


Resuscitation  with  Hespan  vs. 
Hextend  will  differentially  affect  the 
systemic  inflammatory  profile. 


Cannulation 

v 

Hemorrhage 


Resuscitation 


v 

Analysis 
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Volume  of  Resuscitation 
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Metabolic  Data 
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Histology 


Conclusions 

Every  Airman  a  Force  Multiplier 


v  Resuscitation  with  Hespan  leads  to  greater 
systemic  inflammation  as  compared  to 
H  extend. 

vThis  increase  in  inflammation  may  lead  to 
increased  end  organ  inflammation  and 
complications. 
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Epidemiology  of  Respiratory  Illness  During  Basic  Cadet  Training  at  the  U.S.  Air  Force  Academy: 

Implications  for  Future  Research  and  Prevention 

U.S.  Air  Force  Academy 

Lt  Col  Catherine  Witkop 


BACKGROUND:  Respiratory  symptoms  are  responsible  for  over  half  of  all  medical  visits  during  Basic  Cadet 
Training  (BCT)  at  the  U.S.  Air  Force  Academy  (USAFA)  each  year  and  can  impact  training  and  duty 
availability.  Cough  is  the  predominant  symptom.  Environmental  conditions  and  infection  have  been  proposed 
as  possible  etiologies.  Our  objective  was  to  determine  if  a  pathogen  was  associated  with  respiratory  symptoms 
during  BCT.  METHODS:  This  cross-sectional  study  compared  cadets  in  three  groups:  (1)  FRI  (febrile 
respiratory  illness);  (2)  ARI  (afebrile  respiratory  illness);  (3)  control  (presenting  with  other  than  respiratory 
chief  complaint).  Each  subject  completed  a  questionnaire  including  demographics,  pre-existing  medical 
history,  and  current  symptoms.  Nasal  wash  and  throat  swab  specimens  were  evaluated  by  PCR  for  detection  of 
adenovirus,  influenza,  rhinoviruses,  and  other  pathogens.  Clinical  information  was  abstracted  from  the  medical 
record.  Infection  rates  were  calculated  and  compared  between  groups.  RESULTS:  129  cadets  were  included. 
Cough  was  reported  as  a  symptom  in  115/129  cadets,  including  10/12  FRI,  88/99  ARI,  and  17/18  controls. 
Rhinovirus  was  detected  in  56/129  (43.4%)  of  subjects,  including  51/115  (44.3%)  of  those  with  cough  and  5/14 
(35.7%)  of  those  without  cough.  Adenovirus  was  only  detected  in  one  cadet  at  levels  consistent  with  possible 
infection.  CONCLUSIONS:  Rhinovirus  was  identified  in  almost  half  of  cadets  studied.  It  was  not  significantly 
associated  with  cough,  although  there  were  very  few  cadets  without  cough  in  this  study.  Further  study  is 
warranted  to  test  for  factors  such  as  altitude,  environment,  and  immune  status  and  to  evaluate  possible 
preventive  measures,  with  implications  for  deployed  troops. 
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Epidemiology  of  Respiratory  Illness 
during  Basic  Cadet  Training  at  the 
U*S*  Air  Force  Academy: 

A  Molecular  Approach 


U  t,  HIRFOBCE 


Disclaimer 


■  The  opinions  expressed  in  this  brief  are  solely  those 
of  the  authors  and  do  not  represent  an  endorsement 
by  or  the  views  of  the  United  States  Air  Force 
Academy ,  the  United  States  Air  Force,  the 
Department  of  Defense,  or  the  United  States 
Government 


■  /  have  no  financial  disclaimers  to  disclose. 


Lt  Col  Catherine  Witkop 
Preventive  Medicine 
US  Air  Force  Academy 

Un  dnsaf  ted  A*ji**rn*  Urnu^l  •  Ln^ir.r.g, wmy  WWIOU  JG.5wlonH« 

Ml  HU  i  Hlhtil  It.  pmuui  LI.  Utf  (kmir-vir 


U.S.  Air  Force  Academy 


m  Undergraduate  military  academy  with  over  4000 
students  (cadets) 

■  Four  year  institution  of  higher  learning 

■  Successful  cadets  graduate  as  2nd  Lt  with  a 
Bachelor  of  Science  Degree 

■  Cadets  live  in  dorms  with  2-3  to  a  room 


Basic  Cadet  Training  (BCT) 


■  Six  we  eh  rigorous  training 

■  BCTM 

m  In  dorms  (sleep  2-3  to  3 
room) 

■  Academic,  physical, 
military  training 

■  BCT  2: 


■  1 4  days  in  Jacks7  Valley 

■  Field  training 

■  Sleep  12-1 5  to  e  tent 

■  Obstacle,  assault, 
confidence  courses 


■  Support  operations  also 
move  to  Jacks'  Va  Hey 
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U.S.  AIRFORCE 


What  is  “Jacks’  Hack”? 


U.S.  AIR  FORCE 


■  Lay  term  for  the  cough  and  other  respiratory 
symptoms  that  occur  during  BCT  at  USAFA 

■  Most  Basics  get  it  and  it  can  last  for  weeks 

■  Etiology  is  currently  unknown  but  thought  to  be 
some  combination  of: 

■  Environment  (dry,  dusty  conditions  in  Jacks’  Valley) 

■  Altitude 

■  Depressed  immune  system/stress 

■  Respiratory  pathogen 

Unclassified  OuSity  Assursioe  Doavnenl  EcampITromDisoouery  ftWIO  USC., Sedan  1102. 

DO  NOT  release  without  fie  permission  of  tie  MTF  Commander. 


U.S.  AIR  FORCE 


■  Respiratory  symptoms 
are  responsible  for  over 
half  of  all  medical  visits 
during  BCT  at  USAFA 
each  year  and  can 
impact  training  and  duty 
availability 


Background 


Unclassified  duality  Assursiae  Dooumenl  Btemplfrom  Discovery  law  IQ  US.C.,  Sedan  1102. 

DO  NOT  release  without  tie  psrrtasidnof  tw  MTF  Oyrmaider. 


U.S.  AIR  FORCE 


Respiratory  Illnesses 
BCT  2007-2008 


Year 

No.  Total 

Visits  for 

Resp. 

Illnesses 

%  of  Visits 
Occurring 
During  Field 
Training 

No  Cadets 
with  Resp. 
Illnesses 

Total  No. 
Cadets 

% 

Cadets 

with 

Resp. 

Illnesses 

2007 

871 

48% 

551 

1296 

42.5% 

2008 

802 

55% 

540 

1356 

39.8% 

Unclassified  Oudity  Assur*ioe  Dooumenl  &emp1fromDiaoovery  IAW 10  US.C..  Sedan  11 02. 

DO  NOT  release  wilhaul  tie  p emission  of  tie  MTF  Corm aider. 
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US.  AIRFORCE 


Background 


■  Adenovirus  has  been  implicated  in  respiratory 
illnesses  among  recruits  at  training  bases 

■  Adenovirus  generally  peaks  in  weeks’  3-5 

■  A  study  performed  at  USAFA  in  summer  2009 
showed  no  positive  results  for  adenovirus 

■  An  nHINI  outbreak  during  the  study  period 
precluded  definitive  conclusions  about  infectious 
etiologies 

■  Rhinovirus,  however,  was  identified  in  a  large 
subset  of  cadets 


Unclassified 
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Respiratory  illnesses 
BCT  2008-2010 
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Objective 


■  The  objective  of  this  study  was  to  determine  if 
adenovirus,  rhinovirus  or  another  pathogen  was 
associated  with  respiratory  symptoms  in  Basic 
Cadets  during  BCT. 
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Methods 


U.S.  AIR  FORCE 


U.S.  AIR  FORCE 


Groups 


■  Cross  sectional,  descriptive  design 

■  Participants:  Male  and  female  cadets  aged  17  and 
above  who  presented  for  medical  care  at  the  USAFA 
cadet  clinic  or  infirmary  tent  at  Jacks’  Valley 

■  Time  period:  24  Jun-6  Aug  2010 


■  Group  1  (FRI):  Cadets  with  temperature  of  100.5  or 
greater  and  any  upper  respiratory  symptom  such  as 
cough,  sore  throat,  rhinorrhea 

■  Group  2  (ARI):  Cadets  with  respiratory  illnesses,  but 
without  fever 

■  Group  3  (Control):  Cadets  who  present  to  the 
clinic/tent  for  care  for  symptoms  other  than 
respiratory  symptoms  (e.g.  musculoskeletal  injuries) 
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Questionnaire 


U-S-  AIR  FORCE 


Specimen  Collection 


■  The  purpose  of  the  study  and  the  protocol  were 
explained  to  each  eligible  cadet 


■  Nasal  wash  and  throat  swabs  were  performed  per 
standard  protocol 


■  Signed  informed  consent  (approved  by  USAFA  and 
USUHS  IRBs)  was  obtained 

■  Each  subject  completed  a  questionnaire: 

■  Information  regarding  gender,  race,  region/state  of 
residence,  squadron,  dorm  room/tent,  smoking 
history,  pre-existing  medical  history,  symptoms, 
previous  visits,  and  missed  training 
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■  Clinical  information  about  the  encounter  was 
abstracted  from  the  subject’s  medical  record 

■  Specimens  were  shipped  overnight  to  the  Advanced 
Diagnostic  Laboratory  (ADL)  at  Lackland  AFB 

■  Samples  were  processed  at  the  ADL  for  detection 
and  characterization  of  a  variety  of  pathogenic  and 
commensal  organisms 
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ukiii  roitc« 


Pathogens  Tested  by  PCR 


u  a  »w  rowci 


Real-time  PCR  Technology 


Adenovirus  (3,4.7,  11,  14,  and  21) 
Influenza  A  (HI,  H3.  H5A,  H5B) 
Influenza  B 

Parainfluenza  viruses  (types  1,  2, 
and  3) 

Rhinovirus 

Respiratory  Syncytial  Virus  (RSV) 
Human  Mctapncumovirus  (HMPV) 
Bocavirus  (NSt  and  NP1) 


■  Epstcin-Barr  Virus  (EBV) 

■  Coronavlruses 

■  Streptococcus  pneumonia 

■  Streptococcus  pyogenes 

■  Mycoplasma  pneumoniae 

■  Chlamydia  pneumoniae 

■  Bordetel la  pertussis  I 

■  Bordetel  la  pertussis  II 

■  Legionella  pneumoniae 

■  Haemophilus  influenza  and 

subtyping 


■  Each  time  a  target  DNA  sequence  is  replicated,  a 
fluorescent  molecule  Is  released 

■  The  amount  of  fluorescence  correlates  to  the  amount  of 
DNA 
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1KC 


Cycle  threshold 
value  (Ct): 

The  replication 
cycle  number  at 
which  the 
fluorescence 
level  {shown  as 
an  amplification 
curve  for  each 
sample)  crosses 
a  set  thresho  ld 
line  (green) 


L’n«  IdH  dilit'?  (JSWFiqK- Wlw  1  (  u  M(i. 


MMK«nnnol 


U.5.AIHFORCI 


•The  left-most  purple 
curve  is  the  positive 
control.  The  3  right¬ 
most  greenish  curves 
are  samples  with  Ct 
values  greater  than  35,  _ 

and  are  considered 
negative. 

The  blue/purple  lines 
rn  between  are 
samples  that  are 
considered  positive  for 
rhinovirus,  with  Ct 
values  ranging  from  26 

JBM. - - 

Vlislua^irk'n  t™ 
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Validation  of  USAFA  Biology 
Laboratory  Techniques 


Results 


■  If  nasal  wash  specimens  contained  >3  cc  of 
washing,  0.5  cc  was  provided  to  the  USAFA 
Department  of  Biology  laboratory 


■  129  cadets  were  included  in  the  study 

■  37  females 

■  92  males 


■  Analyzed  for  the  presence  of  influenza  A,  swine 
influenza  HI,  swine  influenza  A  (as  a  confirmatory 
test  to  swine  influenza  HI),  adenovirus,  and 
rhinovirus 

■  Analytical  results  were  compared  with  results  from 
ADL 
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■  Mean  temperatures  among  the  ARI  and  control 
groups  were  not  significantly  different 

■  97.86  ARI  vs.  97.84  among  controls 

■  Mean  temperature  among  those  in  the  FRI  group 
was  101.3  (p<0.05) 

■  Cough  was  reported  as  a  symptom  in  115/129 

■  10/12  FRI,  88/99  ARI,  and  17/18  controls 
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Proportion  of  self  reported 
symptoms  of  study  participants 


U.S.  AIR  FORCE 


Adenovirus 


100% 


90% 


80% 

70% 

60% 

50% 

40% 

30% 

20% 

10% 

0% 


4?  * 

Symptoms  (N=129) 
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■  The  pan-screen  for  adenovirus  was  positive  (Ct  < 
35)  in  only  one  subject 

■  If  a  more  liberal  cut-off  of  Ct  <40  is  used, 
adenovirus  was  detected  in  3/12  (25%)  of  FRI  and 
8/88  (9.1%)  of  ARI 
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Rhinovirus  ♦;» 

Rhinovirus 
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Rhinovirus  (Ct  <40)  Rhinovirus  (Ct  <3S) 


Outcome  (n) 

n 

% 

n 

% 

ARI  (99) 

61 

61.6 

43 

43.4 

FRI  (12) 

6 

50 

5 

41.7 

Control  (18) 

11 

61.1 

8 

44.4 

Cough  as  a 

71 

61.7 

51 

44.3 

symptom 

(115) 


*La  b  confi  rmed  Nasal  Wa  sh  or  Throat  Swab 
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Rhinovirus  (Ct  <40)  Rhinovirus  (Ct  <35) 


Outcome  (n) 

n 

% 

n 

% 

ARI  (99) 

61 

61.6 

43 

43.4 

FRI  (12) 

6 

50 

5 

41.7 

Control  (18) 

11 

61.1 

8 

Cough  as  a 

71 

61.7  y 

""51 

44.3>SNS 

symptom  (115) 

No  Cough  (14) 

v  5 

35.7  y 

*Lab  confirmed  Nasal  Wash  or  Throat  Swab  — ' 

Unclassified  OuSity  Asaursnoe  Daartvtril  Etsrt^lfnyn  C is&tv&ty  AW  IQ  U.S.C.,  SecIo.i  1102. 

DO  NOT  release  wflhaul  tie  pamiasioriaf  fie  MTF  Commander. 


U.S.  AIR  FORCE 


Bordetella  Pertussis 
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Conclusions 


■  Several  specimens  positive  for  Bordetella  species 
but  negative  for  Pertussis 

■  One  positive  for  Pertussis;  had  been  treated  when 
results  detected 

■  Cadet  left  the  Academy  during  the  first  week  of 
training;  no  further  cases 


■  Respiratory  symptoms  were  common  among  cadets 
during  BCT,  including  in  those  who  presented  with  a 
non -respiratory  complaint 

■  Rhinovirus  was  identified  in  almost  half  of  cadets 
studied 


■  It  was  not  significantly  associated  with  cough, 
although  there  was  a  very  small  number  of  cadets 
without  cough  in  this  study 
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Conclusions 


■  Adenovirus  may  be  a  contributing  factor  in  patients 
with  FRI,  but  not  in  those  with  ARI 

■  This  finding  was  useful  in  helping  determine  policy  for 
adenovirus  vaccine  administration  at  USAFA 

■  The  use  of  real-time  PCR  technology  can  assist  in 
the  detection  of  pathogens  in  a  particular  population 
and  potentially  aid  in  the  development  of  preventive 
measures 
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Rhinovirus 
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Rhinovirus 


m  RNA  virus  in  the  picornavirus  family 

■  Symptoms:  rhinorrhea,  nasal  congestion,  sore 
throat,  non-productive  cough,  sneezing,  facial 
pressure  and  headache 

■  Direct  contact  (e.g.  sneezing  or  coughing  of 
aerosolized  particles)  seems  to  be  the  most  efficient 
mode  of  transmission 


Rhinovirus 


■  Symptoms  typically  occur  within  16  hours  of 
inoculation  and  last  for  a  median  of  9.5  to  11  days 

■  The  symptoms  of  “Jacks’  Hack”  are  similar  to 
findings  in  patients  with  rhinovirus  infection 


■  Can  persist  on  door  knobs,  silverware,  masks,  etc 
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Future  Directions 
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Future  Directions 


■  Further  study  is  warranted  to  test  for  other  factors 
such  as  altitude,  environment,  and  immune  status  in 
this  USAFA  population. 


■  Further  study  should  also  focus  on  potential 
preventive  measures,  such  as  education  and 
supplements  to  help  reduce  the  spread  of  rhinovirus 

■  We  began  to  investigate  that  this  year  and,  to  give  a 

sneak  preview  of  our  study  from  this  year . 
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BCT  2011  Study  Protocol 
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Status  of  2011  Study 


■  Add  educational  brief  for  all  Basic  Cadets  on  Day  1 
of  BCT 

■  Focused  on  basic  public  health  messages 

■  Hand-washing,  covering  cough 

■  Discussing  possible  role  of  an  infectious  agent  in 
Jacks’  Hack 

■  Educational  campaign  (signs)  in  the  dormitories  of 
half  of  the  squadrons 

■  Compare  rates  of  respiratory  illness  diagnoses 
between  2010  and  2011 

■  Compare  incidence  of  rhinovirus  in  Squadrons  A-E 
and  F-J 
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■  Study  was  in  process  when  noro virus  outbreak 
among  Basic  Cadets  struck  on  21  Jul 

■  The  experiences  at  USAFA  in  BCT  2009  and  2011 
highlight  the  need  for  field-deployable  rapid 
diagnostic  tests 

■  In  both  cases,  earlier  identification  of  H1N1  and 
norovirus  might  have  prevented  lost  training  time 

■  In  deployed  locations,  such  technology  can  be  a 
force-mu  liplier 


U  nclass  ified  Quality  Asajrsiae  Daoj-nenl  Bcar^l  fro-n  Disaa\*ry  IAW 1 0  U  S.C.,  Sedan  1 1 02 . 

DO  NOT  release  wflhoul  tie  pavrtssienef  tie  MTF  Cawns'ider. 


142 


Proceedings  of  the  2011  AFMS  Medical  Research  Symposium 

Volume  5  Operational  Medicine  (In-Garrison) 


Acknowledgements 


U.S.MR  FORCE 


References 


Advanced  Diagnostic  Laboratory 

■  Lisa  Lott,  Matt  McDonald  and  Team 
USAFA  Department  of  Biology 

■  Mel  Grogger,  Michelle  Wickersheim 

USUHS  Preventive  Medicine  Residency  Program 

■  Shane  Steiner 
Biostatistical  Support 

■  Katie  Tastad 


■  Personal  communication.  Mr.  Michael  Love,  Chief  of  Business 
Analysis,  10th  Medical  Group,  U.S.  Air  Force  Academy,  January 
2011. 

■  Russell  KL,  Hawksworth  AW,  Ryan  MAK,  et  al.  Vaccine- 
preventable  adenoviral  respiratory  illness  in  US  military  recruits, 
1999-2004.  Vaccine.  2006;24:2835-2842. 

■  MMWR.  Acute  respiratory  disease  associated  with  adenovirus 
serotype  14— four  states,  2006-2007.  November 
16,2007;56:1181-1184. 

■  Anzueto  A  and  Niederman  MS.  Diagnosis  and  treatment  of 
rhi novirus  respiratory  infections.  Chest.  2003;123:1664-1672. 


Unclassified 


CuSily  Asajrarioe  Cuavneril  eia-n.pITf.j'n  Ciaaovery  RW  IQ  U.S.C.,  Sedan  1102. 
DO  MOT  release  wtihaul  Vis  fiarrrissian  at  Vie  MTF  CanYnaider. 


Unclassified 


Gustily  AaSjriloe  Daatfnertl  Ecorplfron  Dianavery  RW 10  U.S.C.,  Seala.'i  1102. 
DO  NOT  release  vdlhaul  tie  permissjanaf  tie  mtf  commander. 


143 


Proceedings  of  the  2011  AFMS  Medical  Research  Symposium 

Volume  5  Operational  Medicine  (In-Garrison) 


Virulence  and  Resistance  Trends  of  Staphylococcus  aureus  in  an  Outpatient  Military  Population 
59  MCCS  SGOBV 
Capt  Corey  Falcon 


Skin  and  soft  tissue  infections  due  to  community-associated  methicillin  resistant  Staphylococcus  aureus  (CA- 
MRSA)  pose  a  clinical  challenge  due  to  their  increasing  incidence  and  virulence.  This  epidemiologic  study  was 
undertaken  to  determine  the  occurrence  of  virulence  and  resistance  factors  in  S.  aureus  isolated  from  an 
outpatient  population  in  San  Antonio,  TX.  A  total  of  200  S.  aureus  isolates  from  samples  submitted  for  culture 
from  outpatient  clinics  over  5  months  in  2009  were  tested  for  the  presence  of  mecA,  mupA,  TSST-1,  and  PVL 
genes  using  EVIGENE  qualitative  nucleic  acid  hybridization  assays.  Antibiotic  susceptibility  profiles  for  each 
of  the  isolates  were  obtained.  Results  show  that  50%  of  the  isolates  were  MRS  A.  The  prevalence  of  PVL  was 
56%.  84%  of  the  MRSA  isolates  were  positive  for  PVL  while  29%  of  the  MSSA  isolates  demonstrated  PVL. 
Only  4%  and  7%  of  the  isolates  carried  the  mupA  and  tsst-1  genes  respectively.  The  MRSA  burden  in  our 
community  is  significant.  The  data  suggests  that  Mupirocin  remains  an  option  for  the  elimination  of  S.  aureus 
nasal  carriage.  There  appears  to  be  an  increasing  incidence  of  Panton- Valentine  leukocidin  in  S.  aureus  strains, 
especially  MRSA.  Interestingly,  the  majority  of  isolates  with  toxic  shock  syndrome  toxin  were  methicillin 
sensitive  S.  aureus.  Ciprofloxacin,  Levofloxacin,  and  Erythromycin  should  not  be  used  to  treat  S.  aureus 
infections  in  this  population.  There  is  a  significant  occurrence  of  inducible  Clindamycin  resistance  in  the  MRSA 
strains.  Bactrim  and  Tetracycline  are  viable  antimicrobial  options  for  treating  S.  aureus  in  our  community. 
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Virulence  and  Resistance  Trends  of 
Staphylococcus  aureus  in  an 
outpatient  military  population 

COREY  FALCON  MD,  CAPT, 
USAFt  MC 

2011  GRADUATE  OF  SAUSHEC 
PEDIATRIC  RESIDENCY 


Background 


*  Community^assodatcd 
mcthicillm  resistant 

[CA- 

MRSA) 


*  mecA 
PBP-sa 


Pant  on  -  Valentin 
teiikiH'irfin  (PV 1,) 

lukS-PVSt  lukPPV 


Background 


*  TSST-i 


Objectives  of  Study 

= - £>= - 


Determine  occurrence  of  virulence  and  resistance 
factors  in  S*  an  re  ns  infections 


■  mupA 

41106  study  from  Mulligan  Army  Medical  Center 

Broth  micpxl  Hutton 

E-tfeSt 


►  D iscove r  preva  le  nee  of  Moth  icitli  n- re  sista  nt  S.  a  ureus 


Determine  USA  typing  for  MSSA  and  MRS  A  strains 
using  pulse  field  gel  electrophoresis  (PEG  11) 


■  Determine  effective  outpatient  treatment  options  for 
MRSA 


*  Evaluate  for  significant  differences  between  isolates 
from  children  and  adults 
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qualitative  nucleic  acid 
hybridization  assay 

Results  in  3  hours 


Photo  t.  Example  of  positive 
test  (red)  and  negative  test 
(clear) 


Evigene®: 


Materials  &  Methods 

- O 


Materials  &  Methods 

•  200  S.  aureus  isolates 


•  Tested  each  isolate  for  mecA,  mupA,  Tsst-l,  and  lukS-lukV- 
PV  (PVL)  genes 


•  Positive  and  negative  controls 


Results 

o 


Materials  &  Methods  Part  #2 


•  mecA,  tsst-l,  mupA,  and  PVL  PCR  confirmatory  test 


•  Broth  microdilution  and  E-test  for  Mupirocin 
resistance 

8  map  A  ♦  and  22  controls 


♦  Pulse  field  gel  electrophoresis  for  SA  typing 


146 


Proceedings  of  the  2011  AFMS  Medical  Research  Symposium 

Volume  5  Operational  Medicine  (In-Garrison) 


mecAPCR 
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9  IQ  11  12  13  14  15  16  17  18  19  20  21  22  23  24 


MupA  PCR  and  Repeat 


jmupA  |  25§j 


R  hpv  t  u  v  w  x 

25  26  27  Z8  29  30  _  I  K  IN  UIA.  NIB  0  IV 


Z-.ia.S- 


-  mecA  and  tsst-i  PCR  and  Evigene  correlate 


7  of  8  mupA  Evigene  isolates  positive  for  mupA  on 
PCR 

■  l  PVL  +  Evigene  isolate  negative  for  PVL  on  PCR  and 
vice  versa 

Majority  of  MSSA  &  MRSA  type  USA  300 
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*  Antibiotic  susceptibility 
profiles 


Results 

o 


Photij  2.  r> - r i : s.r  for  T  mill  rafale; 
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Constitutive  Clindainydn 
Resistance 

Inducible  Clindamycin 
resist  ante 

Bactrim  08%.  Tetracycline 
96% 

FI  t  1010911  i  nolones :  4  9% 


Discussion 

p^_ 

*  CA-MRSA  burden 


•  Evigene  provides  reliable,  rapid  detection  of  mecA 
and  other  virulence  factors 


•  Pediatric  isolates  similar  to  adults 
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Automation  and  Assessment  of  a  Whole  Blood  Interferon  Gamma  Release  Assay  (IGRA)  for  LTBI 
Screening:  The  USAF-CDC  TB  Collaboration 

711  HP  W/U  S  AFS  AM-PHR 

Dr.  Donald  Goodwin 


BACKGROUND:  In  2006,  a  USAF-CDC  TB  Collaboration  set  out  to  enhance  TB  diagnostics.  By  April  2010 
it  had  automated  an  IGRA  (the  QFT-GIT);  completed  three  clinical  trials  to  comparatively  assess  performance 
of  the  QFT-GIT  with  the  TST;  and,  completed  enabling  SBIR  software  development  efforts. 

METHODS:  The  USAF  led,  multiple-sector,  multiple-site,  multiple-partner  collaboration  established 

laboratories  at  US  AFS  AM  and  at  CDC’s  Division  of  TB  Elimination.  Private  sector  partners  were  engaged 
with  CRADAs  and  contracts.  Three  IRB  approved  clinical  trials  were  subsequently  completed.  Centralized  IT 
support  enabled  coordinated  quality  assurance  monitoring  which  optimized  data  quality  and  analytic 
efficiencies.  Use  of  on-site  coordinators,  weekly  conference  calls,  periodic  site  visits,  and  data/specimen 
exchanges  enabled  synchronization  of  efforts,  validation  of  observations,  and  timely  problem  solving. 

RESULTS:  Trial  #1  automated  the  QFT-GIT  and  produced  an  experience-refined  testing  protocol  used  to 
support  mass  LTBI  screening  among  2,367  USAF  basic  military  trainees.  Problems  identified  in  Trial  #1  were 
addressed  in  Trials  #2  and  #3. 

Trial  #2  assessed  reproducibility  of  the  TST  and  QFT-GIT  (automated  and  manual)  and  measured  impacts 
attributable  to:  specimen  collection;  antigen  mixing;  processing  variability;  diurnal  variation  of  IFNY 
concentrations;  serial  testing;  and,  inter-laboratory  variability  (USAF,  CDC,  and  Tripler  AMC).  Test 
concordance/discordance  was  described;  and,  boosting  with  serial  testing  assessed. 

Trial  #3  documented  specimen  volume  variability  impacts  on  clinical  results,  and  a  work-around  assessed. 

DISCUSSION:  Assessments  considered  both  statistical  and  clinical  significance.  The  SBIR  effort  yielded  a  21 
CFR  Part  11  compliant,  automation-facilitating  software  usable  on  any  automated  ELISA  platform  for 
producing  validated,  electronically  reportable  QFT-GIT  results. 
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Automation  and  Assessment  of  a  Whole 
Blood  Interferon  Gamma  Release  Assay 
(IGRA)  for  LTBI  Screening:  The  USAF- 
CDC  TB  Collaboration 


Daimld  Goodwin,  MS,  Dtf>M 

One-  SuBMUst.  JSAFSAIWPI 1R 

Wright- Patterson  Al-B.  OH 
□onald.Goodwm@>vpafb.a:  .mil 
937  938-3216 


QuantiFERON®-TB  Gold  In-Tube 
(QFT-GIT):  MANUAL  METHOD 


Stage-1:  Whole  Blood  Culture 


III' 


Collect  1  mL  of  heparinized 
whole  blood  In  3  tubes 


Incubate  at  37  *C  for 
16-24  h:  sensitized 
lymphs  produce  FN-  j 


Centrifuge  to  separate 
plasma  above  gel  plug 


Stage  2:  Measure  [IFN-y]  &  Interpret 


TDA  Approved  Od  2007  “TBAnUgwiv 


produces  a  report 

6.  CfP  10  &  IB  11 


,»>nb«lwl  tjuNuito 


MEASUREMENTS  FOR  1  QFT-GIT 
MANUAL  DETERMINATION 


#  Description  of  Measurement 

1  ran*  wood  was  cwioaod 

}  CoobUO.BIo  1  rm.of  Wood  intoitjbe) 

2  TVtMt  or  onsw  amt  ami  of  incubation 
l 


l  Uoluin*  of  H  JO  to  "econjfctdtn  IMM  y  Standard 

7  S4J0 1*.  tV  gram  Otuont  tor  f  stand^ds 
t  100  jM.  of  »-cnlcxlaro*ra  fer  t1' sun  eland 
»  100  |S  of  standards  tr.nv*nm<t  for  nanal  dilution 

I  Volutnd  of  <|na0fi  Ol'oonl  for  oonmidlm  *>Uion 

1  Vnlurrat  cen>^ain  Mrcxntratnfor  ^^MOatnscuilxV' 

IP  w  MU  or  solution  town  WXvrtHU  OS)  Mampi*s(i> 

2  Tma  of  onsoi  amt  «tw  of  2-n  ELISA  ncuMtw 

I  Vtoiumo  o<  waatt  uor<.'r«uu»  tor  wash  siuluOon 

1  Vulumw  of  H 20  for  wash  aoutiun 

tli  1004  tfauDstratatonaai  control  amt  surnpta  wait 

2  Tmu  of  0110 ol  a*ul  arw  of  80-nm  ncutMtoo  won  uubst/alu 
It  Ml  Ml  of  slop  artuUon  to  oacn  control  and  samp.o  woi 

!y  of  control  am  r.impio  vw»  at  4/V)  &  fall  nn 

121  TOTAL  #  of  Measurements 


dal*  AMKnOd  l«f  toMu  hum  datnMbt  •  unlMloJ  Utd  lUroVof  Ilf UW  21'  I 
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MEASUREMENTS  FOR  1  QFT-GIT: 
AUTOMATED  DETERMINATION 


Description  of  Measurement 

Txoo  otooo  was  couoctod 

Conor t  OS  bo  t  mL  cT  Wood  into  2  Ldjuc 

Tm*  of  CCI  set  and  end  <J  mcubdlicfl 


WOMUo'HJOto  nocon  strict*  conjugal* 
Uoiuir*  of  H  JO  to  rocofljttiim* -tn-y  sfanda-a 
km  Ml  orunot  aandaintor  t^sianrtaro 
ttoUira  of  groan  c  iu«nt  tor  oonjiiqatii  ooUitxwi 


»  tor  cen<u«alo  JtVAwn 
Vouiroof  wash  conoaftato  tor  vaaft  soutwn 
Volrimt  of  HJO  for  wash  swtwn 


Total  measurement  not  automatable 


KM  Ml  nf  yean  dfumt  for  r  saniuras 

KWMU  0 •  JUndaidS  B-ansfo^bd  for  5«rvjl ditjfJOfl 

W  ML  of  conuqaia  swuton  to  contra  worn  (191 &  aamiito#  I3> 
T*ma  ar  ouwt  ana  ana  of  7-h  FL  I.1A  ^iotiatoa 
VM  ML  i/  rjbotra In  to  uuch  control  and  sunipfci  wul 
f  ma  of  on  sal  and  and  trf  SOmn  nuiMIton  vwtn  substrate 
50  mL  of  stop  joiitop  to  oach  control  and  sanpla  ml 
Optical  dmrnty  of  ronlrol  and  sampto  «wa  Jt  * bO  A  naif  nm 

Total  measurement  automatable 


s*  JUti  aw  i  ifljM:tiM 
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\  >  USAF-CDC  TB  TRIAL  #1 :  QFT-GIT 

AUTOMATION  -  Methods  Overview 

V  (FWH20060120H,  Pis:  Dr.  D.  Goodwin,  Dr.  G.  Mazurek) 


OBJECTIVE:  To  automate  the  ELISA  reading  using  a  Triturus  analyzer;  to 
compare  theTST  versus  the  QFT-GIT  in  a  mass  screening  setting 

STUDY  SUBJECTS:  2,374  Basic  Military  Trainees  (BMT)  at  Lackland  AFB. 

METHOD:  Used  both  TST  &  QFT-GIT  to  screen  BMTs  for  LTBI;  included 
completion  of  an  epidemiological  questionnaire.  IRB-approved  protocol. 


DisWhjItt  Slatertodfll  A.  Approved  tor  OublL  rdeas*.  dslribulitt  is  unified .  Case  Number.  8&ABW-2G 1 1  -3694 , 28  Juft  201 1 


USAF-CDC  TB  TRIAL  #1 :  ELISA  ANALYZER 


•mot  %raTi  ;  f+jmM* 

•  6-9 

ts? /a 'ike  a  qq^qi 

fcl 

•** 

yra  J  j 1 a  a  a  j  « 

$ 

l/.VJjr-nj'j;  jI 

9 

Triturus  ELISA  Analyzer 
(Grifols) 


QFT-GIT:  RESULTS  INTERPRETATION 


Interpretation 

0 MH 

H  TB  Response* 

ff  Mitogen  -  Nil 

Positive 

<8.0 

I  >0  .35  IU6/mL 
and  >25%  of  Nil 

1 

®  Any 

Negative 

<8.0 

<0.35  IU6/mL 
or  <  25%  of  Nil 

>0.5 

Indeterminate 

<8.0 

<0.35  IU6/mL 
or  <  25%  of  Nil 

<0.5 

Low  Mitogen 

>8.0 

High  Nil 

Any 

Any 

TB  Response"  is  the  IFN-y  concentration  in  plasma  from  blood  stimulated  with  ESAT-6, 
CFP-10,  &  TB7.7,  minus  the  IFN-y  concentration  in  plasma  from  un stimulated  blood. 


DSVtoutOfl  Slalemail  A.  A#)rt>v«d  far  fKfalfa  r4«ase.  <f  S1nbUli<fa  is  Urtirrited .  Case  Ntsnter.  SS\BW-2Q  1 1  -3693 . 28  Jurt  201 1 


USAF-CDC  TB  TRIAL-1:  MANUAL  DATA  ENTRY 
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USAF-CDC  TB  TRIAL-1:  RESULTS 
TST  &  QFT-GIT  SPECIFICITY 


USAF-CDC  TB  TRIAL-1 :  RESULTS 
TST  &  QFT-GIT  Concordance/Discordance 


Limited  to  low-risk  BMTs  ( Assumed  not  to  have  been  infected) 

TST  <  10  mm  for  1,617  of  1,626  =  99.4%*  (specificity) 

TST  >  10  mm  =  9/1,626  =  0.55% 

QFT-GIT  <  0.35  IU  for  1,585  of  1 ,590**  =  99.7%*  (specificity) 
QFT-GIT  >  0.35  IU  =  5/1,590  =  0.31% 


*Difference  is  not  statistically  significant 

**Excluding  36  indeterminates 


Di3Vi)ul<M  Slalemeil  A:  Approved  ftrpiblic  release;  dsliibuliai  isu,iirr»1ed  Case  Number:  aaABW-2CI11-3S9a,  2a  Jul  201 1 


Evaluated:  2,076  (includes  those  with  out-of-range  volume  and  those 
with  increased  TB  risk) 


Concordance* * 

TST-pos/QFT -G  IT-pos: 

1  (0.05%) 

QFT-GIT 

-pos 

TST 

-pos 

TST 

neg 

Total 

TST-n  eg/Q  FT -GIT -n eg :  2,057  (99.08%) 

1 

5 

6 

Discordance* 

TST-pos/QFT-GIT-neg: 

13  (0.63%) 

QFT-GIT 

neg 

13 

2,057 

2,070 

TST-n  eg  QFT-GIT-pos: 

5  (0.24%) 

Total 

14 

2,062 

2,076 

QFT-GIT/TST  ORLTBI  =  0.427  (95%  Cl:  0.164  -  1  1 14) 
57%  fewer  screen-positives  with  the  QFT-GrT. 

*Does  not  include  indeterminates 


Diavilujan  Stale  mail  A:  Approved  far  piblb  release;  dsliibulian  i3  unlfWIed .  Case  Number:  aaABHV-20 1 1  -3694 . 2a  Jun  201 1 


USAF-CDC  TB  TRIAL-1:  RESULTS 
QFT-GIT  Volume  Problem  Documented 


W  USAF-CDC  TB  TRIAL-2:  Reproducibility 
Objective  &  Methods  Overview 

( F WH20 080 002H ,  PI:  Dr.  K.  West,  Dr.  G.  Mazurek) 


BLOOD  COLLECTION  VOLUMES 


In -Range  Volumes 

1,488 

(0.8  to  1.2  mL) 

(62.3%) 

Out-of-Range  Volumes* 

886 

(<0.8  mL  or  >1.2  mL) 

(37.3%) 

TOTAL 

2,374 

"INDETERMINATE  tests  (n=50)  associated  with  out-of-range  volumes 


D&Vfeufbrl  Slalermeil  A:  Approved  Br  public  release;  dslribulioo  is  unified .  Case  Number:  aaABW-20 1 1 -35M ,  23  Jul 201 1 


OBJECTIVE:  To  compare  QFT-GIT  &  TST  performance  under  conditions 
that  might  impact  test  results. 

STUDY  SUBJECTS :  1 59  persons  with  a  history  of  a  positive  TST. 
METHOD:  6  visits;  12  QFT-GIT  tests  (36  tubes)  &  3  TSTs;  IRB  approved. 
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METHODS 

❖ 


QFT-GIT  performed  as  follows  unless  stated  otherwise: 

•  1  mL  of  blood  collected  6  a  m.  to  9  a  m. 

•  Mixed  on  ‘Rock  &  Roll1’  mixer  and  incubated  w/in  1  h. 

•  Incubated  for  23  to  24  h  at  37.0  +  1 .0  °C. 

•  Centrifuged  and  stored  at  6.0  °C. 

•  ELISAs  performed  with  automated  ELISA  analyzer  w/in  24  h. 

•  Interpreted  as  per  CDC  guidelines. 

TST  performed  with  Tubersol  PPD: 

•  Induration  at  43  to  72  h. 

•  I  nterpreted  as  +  if  >  1 0  mm. 

•  Different  people  placed  and  read  TST  on  left  and  right 

•  Same  person  placed  and  read  1st  and  2nd  TST. 


DteVbuItt  A:  farpiH lid  dslribulitt  is  unified .  Case  Number:  aaABW-201 1-3694. 2a  201 1 


METHODS 

❖ 


"Rolling  Rocker"  mixer  (Stuart).  — 

"Triturus"  ELISA  analyzer  (Grifols). 

Interpreted  with  CDC,  Cellestis,  Inc. 

&  Celedon  Labs,  Inc.  software. 

„  Barcode  labels  used  to  ID  blood  samples 
and  type  of  QFT-GIT  tube  (Nil,  TB-Ag,  Mitogen) 


Research  Questions  &  Results 


1)  What  i  s  the  interassay  QFT-GIT  variability  when  performed  with  an 
automated  ELISA  analyzer? 

#  Discordant  =  7  Interpretive  agreement  =95.9%  (Kappa  =  0.85) 

Bias  = 0.017  lU/mL  Within-subject standard  deviation  =  ±0.492  lU/mL 

No  significant  difference  between  TB  response  from  2  ELISA  runs  (p  =  0.46) 

2}  What  is  the  interassay  QFT-GIT  variability  when  performed  manually? 

#  Discordant  =10  Interpretive  agreement  =93.1%  (Kappa  =  0.80) 

Bias  =  -0.002  lU/mL  Within-subject  standard  deviation  =  +  0.409  lU/mL 

No  significant  difference  between  TB  response  from  2  ELISA  runs  (p  =  0.2f ) 

3)  What  is  the  interassay  QFT-GfT  variability  between  automated  vs.  manual 
methods? 

#  Discordant  =  8  Interpretive  agreement  =  94.5%  (Kappa  =  0.84 ) 

Bias  =  0.064  lU/mL  Within-subject  standard  deviation  =  ±  0.502  lU/mt 

No  significant  difference  between  TB  response  from  auto  &  manual  ELISAs 

(p  =  0.06) 


Di3Vi)u1<H  Slalerhail  A:  A^rtrred  tor  piillto  rdease;  dSlribUli<*l  is  unified .  Case  N^ber:  33ABW-20 1 1 -3594 .  23  Jun  2011 


Research  Questions  &  Results 


4)  What  is  QFT-GIT  variability  using  blood  collected  1  wk  apart? 

#  Discordant  =  9  Interpretive  agreement  =  94.0%,  (Kappa  =0.81) 

Bias  =  0.083  lU/mL  With  in-subject  standard  deviation  =  ±  1.407  lU/mL 
No  significant  difference  between  blood  collected  1  wk  apart,  p  =  0.27 

5)  What  is  QFT-GIT  variability  using  blood  collected  in  morning  vs.  evening? 

#  Discordant  =  13  Interpretive  agreement  =  91.1%  (Kappa  =  0.75) 

Bias  =  -0. 2 59  lU/mL  W ith i n-s u  bject  stand ard  deviation  =  ±  0.836  lU/mL 

Significantly  greater  TB  response  if  blood  collected  6-9  p.m.  vs.  6-9  a.m.,  p  =  0.006 

6)  What  is  QFT-GIT  variability  using  blood  incubated  at  37.  0  °C  vs.  35.0  #C? 

#  Discordant  =  8  Interpretive  agreement  =  92.2%  (Kappa  =  0. 76) 

Bias  =  -0. 023  lU/mL  W  ith  i  n-s  u  bject  stand  ard  deviation  =  +  1.372  lU/mL 
No  significant  difference  in  blood  incubated  at  37  X  vs.  35  X,  p  =  0.08 


DisVtoulOI  Stelema'll  A:  A^rirrSd  tor  rdea3«;  ds!ribUli<M  is  unirnfed .  case  Ntfhber:  aaABW-2011  -3594 , 2S  Jul  201 1 
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Research  Questions  &  Results 


7)  What  is  the  effect  of  delaying  blood  incubation  on  QFT-GIT  results? 

#  Discordant  =  10  interpretive  agreement  =93.2%  (Kappa  =  0.81} 

Bias  =  0. 205  lU/mL  With  in -subject  standard  deviation  =  ±  0. 890  lU/mL 

Sianificantlv  lower  TB  response  if  blood  incubation  is  delayed  for  11  -12  h 
than  if  incubated  within  1  h,  p  =  0.0009 

8)  What  is  the  effect  of  shorter  blood  incubation  on  QFT-GIT  results? 

#  Discordant  =  8  Interpretive  agreement  =  94.7%  (Kappa  =  0.86) 

Bias  =  0.218  lil/mL  Within-subject  standard  deviation  =  ±  0.809  lU/mL 

Sianificantlv  lower  TB  response  if  blood  is  incubated  1 6-17  h  than  if 
incubated  for  23-24  h,  p  =  0.002 


DfeVbuItt  Stafefrenl  A:  A^rCrvad  to r (killto  release;  <f  Slribulitt  is urtlrtiled . Cass  Number:  aaABW-20 1 1  -3694 . 23  Jufl  201 1 


Research  Questions  &  Results 


9)  What  is  the  interassay  variability  in  simultaneous  TSTs  on  right  vs.  left 
arms? 

#  Discontent  =21  Interpretive  agreement  =  86.4%,  (Kappa  =  0. 73) 

Bias  =  0. 49  mm  Within-subject  standard  deviation  =  ±  3. 8  mm 

No  significant  difference  in  TSTs  on  right  and  left  arm,  p  =  0.1 0 

1 0)  What  is  the  intertest  variability  when  TSTs  are  performed  1  wk  apart? 

#  Discordant  =37  Interpretive  agreement  =69.9%  (Kappa  =  0.42) 

Bias  =  -4.81  mm  Within-subject  standard  deviation  =  +  6.32  mm 

Hiahlv  sianificant  increase  in  TST  induration,  p  =  2.8*10^ 

Demonstrates  boosting  of  2nd  TST  by  1st  TST;  41%  of  those  with  negative  initial  TST 
became  positive. 

1 1)  What  is  the  effect  of  injecting  PPD  for  TST  on  QFT-GIT  performed  1  wk  later? 

#  Discordant  =40  Interpretive  agreement  =  72.6%  (Kappa  =  0.43) 

Bias  =  -3.376  lU/mL  Within-subject  standard  deviation  =  ±5.19  lU/mL 

Hiahlv  sianificant  increase  in  TB  response,  p  <  1 0-'0 

Demonstrates  b  oosting  of  QFT-GIT  by  TST;  34%  of  those  with  negative  initial  QFT-GIT 
became  positive. 


DfeVtoulOI  siafeiftail  A:  A^rtfced  tor  pitolto  release;  dslribulioi  is  unified .  Case  Number:  aaABW-20 11  -3694 . 2a  J<*1  201 1 


USAF-CDC  TB  TRIAL-2:  Reproducibility 
Research  Questions  &  Results 


USAF-CDC  TB  TRIAL-3:  Volume  Study 

( F WR200 9003 3H ,  Pis:  LtCol  K-W  Ma,  Dr.  D.  Goodwin, 
Dr.  G.  Mazurek) 


What  is  the  effect  of  injecting  PPD  for  TST  on  subsequent  QFT-GIT  results? 
Significant  “boosting”  of  QFT-GIT  results. 


Concordance*  f72.6%l 

^Post 

^Vtst 

Pre\w 
TST  ^ 

QFT-GIT 

-pos 

QFT-GIT 

-neg 

Total 

Pre-pos/Post-pos:  30  (20.5%) 

Pr&-neg/Post-neg:  76  (52.1%) 

Discordance*  127.4%! 

QFT 

30 

1 

31 

Pre-pos/Post-neg:  1  (  0.7%) 

Pre-neg/Post-pos:  39  (26.7%) 

QFT 

GIT-neg 

39 

76 

115 

Kappa  =  0.43  (0.31-0.56) 

McNemar's  p  =  <0.0001 

Total 

69 

77 

146 

OBJECTIVES: 

*  To  assess  the  implications  of  out-of-range  specimen  volumes. 

•  To  assess  the  effects  (if  any)  of  antigen:  blood  mixing  methods. 

STUDY  SUBJECTS:  104  Wilford  Hall  Medical  Center  healthcare 
workers  with  a  documented  history  of  a  positive  TST. 

METHOD:  {next  slide)',  I RB-approved  research  protocol. 


DtelrfeutOfi  Stetemail  A:  Approved  tor  (Hill  to  release;  dslribulioi  is  unified.  Case  Nu-hber:  aaABW-20 1 1^694, 23  Jen  201 1 


DisVtoutbri  Stelernenl  A;  A^rared  tor  petolto  release;  dsliibulioi  is  urtirrited .  Case  Number:  aaABW-20 1 1  -0694 . 23  Jut  201 1 
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USAF-CDC  TB  TRIAL-3:  Volume  Study 
Methods  Overview 


USAF-CDC  TB  TRIAL-3:  Volume  Study 
Methods  Overview 

(FWR20090033H) 


DfcVfaulOI  StafartWlI  A.  Agprtvdd  far  petite  rttease.  dslribulioi  iSurtifrifad.Case  Number. 8S*BW-2Q  1 1  -3694 . 28  Jen  201 1 


USAF-CDC  TB  TRIAL-3:  Volume  Study 
Methods  Overview 

(FWR20090033H) 


Rolling-Rocker  mixer;  20  RPM  X5  min 

CSsHiulan  Stalemanl  A.  Approved  ter  fiitelfc:  re lease,  dslribuliai  is  unlit,  ted.  Case  Number.  88ABW-2Q 1 1  -3594 , 28  Jun  201 1 


Research  Questions  &  Preliminary  Results 

1)  What  is  the  effect  of  mixing  by  shaking  vs.  rolling  on  QFT-GIT? 

#  Discordant  =  4  interpretive  agreement  =  95.8 %  (Kappa  =  0.88) 

Bia  s  =  -  0. 005  lU/mL  W  ith  i  n-su  bje  ct  stan  dard  deviatio  n  =  ±0.294  lU/mL 

No  significant  difference  if  blood  shaken  or  mixed  by  “Rock  &  Roll”  mixer, 
p  =  0.36 

2)  What  is  the  effect  of  transferring  blood  from  a  heparin  tube  on  QFT-GIT? 

#  Discordant  =  9  Interpretive  agreement  =  87.3%  (Kappa  =  0.63) 

Bias  =  0.068  lU/mL  With  in-su  bject  standard  deviation  =  +  0. 426  lU/mL 
No  significant  difference  if  blood  is  transferred  from  heparin  tube,  p  =  0.59 


DisVLiulun  Stelemenl  A.  A&irerred  ter  futelic  release,  dslnbulim  is  unified .  Case  Nutiber.  88ABW -2011  -3694 . 28  Jun  201 1 
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Research  Questions  &  Preliminary  Results 


Effect  of  Blood  Volume  on  IFN-y  in  TB  Plasma: 
Lower  Volumes  Yiefded  Higher  Concentrations 


3)  What  is  the  effect  of  blood  vatu  me  on  IFN-y  in  TB  tube  of  QFT-GtT? 

Bias  =  -0. 197  ti/Ml  WitMn-ajbjeut  dariLfurJ  dEnngliOh  =  ±0.600  RJ/ftiL 

higher  IFN-y  In  7&  tuko  It  talMd  volume  Is  Q.ii  mL  vs.  '1.25 ipL, 

p  =  1-2’1G*w 

4)  What  is  the  effect  of  blcod  volume  on  IFN-y  in  Nil  tube  of  QFT-GIT? 

-  d.dTfl  lUfinl  Wfthin  Faibjocl  sliindnrrt  dovielkm  -  *  0,  107  tllftnl 

Siq  nfeaFlfle  higher  IFN-y  fa  Mil  tube  ff  blood  volume  fe  ELE  wiL  v£.  1 . 2  mV 
p  -7.0’  It)"’ 

5)  What  is  tbs  affect  of  blood  volume  on  TB  response  of  QFT-GIT? 

Bias  ~  0.179  HjfinL  Within  nubjocl  FJnnrtnrrt  devinlian  -  ■*  O.G?4  SU/ml 

Si  jnftTcanil  V  hl'qhojr  IFN-y  fa  Nil  to  bo  If  blond  vahwiff  Is  dJS  inL  vs  liraL  amd 
both  T El  anil  1)1  lubes.  Midain  the  sa  me  volutne,  psfll*  W-* 


D ert-ui KM  ^vluwiA'  *pp*c.VM-1&f[wi5l:Mii4».«irt>ilf5i'i5Ut  Vftlad  £*»  Niofeif  ESABW-3fr1  UHW,  21.  .*]■  30-1 1 


DHtitwen  Sluunanl  *  az- Mt- s-d  sutic  u 


Effect  of  Blood  Volume  on  IFN-y  in  Nil  Plasma: 
L  owe  r  Vo  lu  m  es  Yie  Id  ed  H  ig  h  er  Co  n  ce  nt  rat  i  on  s 


Effect  of  Blood  Volume  on  TB  Response: 
Lower  Volumes  Yielded  Higher  Concentrations 


L'uhhnM  l^mNtrrtv  MPt:W 
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USAF-CDC  TB  TRIALS:  Volume  Study 
Research  Questions  &  Preliminary  Results 


USAF-CDC  TB  TRIAL-3:  Volume  Study 
Volume  Problem  Mitigation 


What  is  the  effect  of  volume  on  QFT-GIT  results  when  comparing  0.5  to  1.5  mL? 


Answer:  The  clinical  result  changed  16%  of  the  time;  the  lower  the 
specimen  volume,  the  greater  the  probability  the  result  will  be  positive. 


D&VfauItt  Stale  rt^il  A.  Agprovdd  tor  jkfclk;  retease,  dslribulioi  is  unified.  Case  Number.88ABW-2Q11-3694.28  Ju^  201 1 


♦  VOLUME  PROBLEM  VERIFIED:  QFT-GIT  results  may  change  as 
an  artifact  of  the  volume  of  blood  used. 

MITIGATION:  Control  volume  by  using  an  indirect  collection  method. 


*  MIXING  ■  NO  PROBLEM:  QFT-GIT  results  did  not  vary  by  mixing 
method,  so  either  method  is  acceptable. 


D&Vtouftt  Stelem^l  A.  Approved  torpttolto  release,  dstobuliai  is  unified.  Case  Number.8SABW-2Q11-3694.2S  Jun  201 1 


USAF  SBIR:  Automation  Enabling 
Software  Development 

(FA865Q-08-C-6871 ,  SBIR  Mgr:  Dr.  D.  Goodwin) 


INTERLABORATORY  VARIABILITY 

(Pis:  Dr.  G.  Mazurek,  LTC  L.  Hamilton,  &  Dr.  D.  Goodwin) 


Phase  I  (N=3):  Software  concept 

•  Convert  ELISA  outputs  into 
clinically  interpretable  results. 

•  Verification  standards  and 
QA  performance. 

•  Model  decision  curve  options. 


Phase  II  (Celadon  Laboratories,  Hyattville,  MD;  completed  10  Jan  2010)*: 

•  Software  developed,  models  built  and  tested,  refinements  made. 

•  Collaboration  facilitated  reporting  of  clinical  results  to  medical  record. 

•  Will  work  on  any  automated  ELISA  platform. 

•  21  CFR  Part  11  Compliant  (FDA  requirement  for  electronic  records). 

*  IMMUNOFIT  -  http://www.celadonlabs.com/products_immuno-fiLhtm 

KsVDulur)  Stelerham  A. Approved  farfHtelic  release,  dslribulion  iSurtliTited.Case  Number.  88ABW-201 1-3694. 28  Jui  201 1 


OBJECTIVE:  To  assess  interlaboratory  variability  of  the  QFT-GIT. 

STUDY  SUBJECTS:  97  previously  TST  positive  subjects  at  2  sites. 

METHODS: 

•  Blood  drawn  into  3  sets  of  QFT-GIT  and  incubated  together. 

•  1  set  held  at  site,  2  sent  to  other  labs  (Brooks  C-B;  Tripler  AMC;  CDC) 

•  Automated  ELISA  performed  1 3-1 5  days  later  in  3  labs. 

•  12  (12%)  subjects  found  to  have  discordant  results: 
o  5  due  to  data  entry  errors  (Tripler  used  manual  reporting) 
c  TB  response  for  6  within  0.25  lU/mL  of  cutoff  (Tripler:  4  std  vs  CDC 

&  USAF  S  std  calibration  curve,  and  within-subject  variation  near 
assay  cutoff). 

o  Variability  increased  with  increasing  mean  IFN-y 

mm 

DisVteufcM  Stele dwil  A.  Afta  raved  ter  pifclic  release,  dsliibulkM  Is  unlnriled .  Case  Ntfftber.  88ABW-2Q  1 1  -3694 .  28  Ji* *i  201 1 
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USAF-ARMY-CDC  INTERLAB  VARIABILITY 


USAF-CDC  TB  COLLABORATION: 
Summary  of  Accomplishments 


Variability  increased  with  increasing  mean  IFN-y  for  both  Nil  and  TB 
Differences  in  Nil  and  TB  were  frequently  in  different  directions.* 


^  Successfully  automated  the  QFT-GIT  &  produced  a  standard  protocol. 

Compared  performance  of  TST  &  QFT-GIT  in  a  mass  screening  setting 
’S  Documented  degree  of  TST  &  QFT-GIT  concordance/discordance. 

^  Documented  high  specificity  for  both  TST  &  QFT-GIT  (BMT  screening). 

'S  Documented  reproducibility  under  a  variety  of  scenarios. 
v"  Documented  impact  of  specimen  volume  on  clinical  results 
^  Recommended  a  mitigation  method  for  volume  problems  (2 -step). 
v'  Documented  similarity  of  results  using  two  antigen  mixing  methods. 

Documented  interlab  variability  and  identified  sources  of  variation. 

V  Delivered  automation -enabling  software  for  electronic  validation  &  report. 
S  Enabled  USUHS-Army-CDC-USAF  IGRA-TST  assessment 
S  Shared  results  with  JPMPG  to  inform  DoD  TB  screen  &  testing  policies. 

DisVtoutfri  SB1enwi1A.A(¥r<jv«l  fcrpifclia  dslribuliai  isuoltfiled.Case  Mur.Usr.  S&ABW2Q  1 1  -3593 .  23  Jui  2d1 1 


SBIR  OSD11-H05  (OSD/DHP):  Development  of  an  Alternative 
Screening  Method  for  Detecting  Evidence  of  M.  tuberculosis 
Infections 

Thank  you! 


Donald  Goodwin,  MS,  DrPH 

Chief  Scientist,  USAFSAM/PHR 
Weigh t-Patterson  AFB,  OH 
Don  aid  .Goodwin  @wpafb.af.  mil 
Tel:  937  938-3216 
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How  to  Get  Your  Survey  Approved 

Lou  Datko/Panel 

Air  Force  Survey  Office 

No  Abstract 
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Pre-decteionaVinternalAir  Force  use  only 


Headquarters  U.S.  Air  Force 

Integrity  -  Service  -  Excellence 


Air  Force  Survey  Program 


U.S.  AIR  FORCE 


Lou  Datko 
AFMA/MAPP 


U.S.  AIR  FORCE 


AF  Survey  Program  Mission 


■  Monitor  and  conduct  attitude  and 
opinion  surveys 

■  IAW  AFI  38-501,  AF  Survey  Program 

■  AF  representative  IAW  DoD1 100.13, 
Surveys  of  DoD  Personnel 

■  In  CY 2010,  reviewed  187  AF -wide 
survey  requests 


■  Disapproved  51  -  cost  avoidance  $50 OK,  13K  man-hours 


■  Only  Air  Force  agency  with  authority  to  manage  and  control 
surveys  of  Total  Force  members 

■  One  of  few  survey  hosting  sites  with  DoD  Certification  and 
Accreditation  (dot  mil  servers) 


UNCLASSIFIED 


Integrity  -  Service  -  Excellence 


What  is  Attitude  and 
Opinion  Researcfr? 

■  Any  methodology  investigating,  but  not  limited  to,  an 
individual’s  thoughts,  feelings,  impressions,  agreement, 
satisfaction  or  interpretation  of  an  event,  policy,  or 
phenomenon  obtained  through... 

■  Climate  assessments 

■  Polls 

■  Focus  Groups 

■  Telephone  Interviews 

■  Questionnaires  and  surveys 

■  Program  Evaluations  (Active  Duty  Military/Civilians) 


U.S.  AIRFORCE 


U-S-  AIR  FORCE 


Targeted  Population 


■  Use  appropriate  sample  size 

■  Minimum  number  to  represent  population 

■  No  contract  employees 

■  Spouses,  dependents,  retirees  are  included 

■  Surveys  to  non-mil  members  require  OMB  coordination 


Integrity  -  Service  -  Excellence 


Integrity  -  Service  -  Excellence 
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U-S.  AIR  FORCE 


Survey  Questions/T opics 


U  S.  AIR  FORCE 


Exemptions 


Should  not  be  sensitive  in  nature,  objectionable,  or  in 
bad  taste 

Should  not  require  a  lot  of  time  and  effort  to  respond 

Should  be  grammatically  correct  and  easily  understood 
by  respondents 

Likert-type  response  scales  should  be  balanced  -  equal 
number  on  both  sides  of  neutral  point 


■  AF/A1P 

■  Psychological/character  assessments 

■  Installation  Commander  (base-level  or  below) 

■  If  issues  are  within  their  control/purview 

■  AF/IG 

■  Surveys  in  conjunction  with  inspections 

■  HQ  AETC  Occupational  Measurement  Division 

■  Task  Inventories  and  SKT  Construction 

■  Base-level  customer  satisfaction 


Integrity  -  Service  -  Excellence 


Integrity  -  Service  -  Excellence 


V 

❖ 

U-S- AIR  FORCE 


Survey  Control  Number  Process 


V 


U-S- AIR  FORCE 


AF IRB  Process 


Any  type  of  research/questions  to  investigate  attitudes  and/or 
opinions  of  any  AF  member  must  go  through  SCN  process 

■  Fill  out  SCN  form 

■  Important!  How  will  results  be  used? 

■  Submit  questions  for  review 

■  Proof  of  Pentagon  sponsorship 

■  Must  include  all  HAF  sponsors  if  “crossing  lanes” 

■  AF  IRB  submission,  if  required 

■  OPSEC,  FOIA,  Privacy  Act,  and  non  dot  mil  administration  are 
sponsor’s  responsibility 

■  20  working  days  to  review  requests 

■  No  student  research 


1 .5M  Targeted  Armualy 


Integrity  -  Service  -  Excellence 


■  IRB  vs.  AF  Survey  Review 

■  Purpose  of  the  IRB  is  to  protect  the  individual  involved  in 
human  research 

■  Purpose  of  AF  Survey  Review  is  to  protect  the  Air  Force 
agencies  involved  in  organizational  research 


Integrity  -  Service  -  Excellence 
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U.S.  AIR  FORCE 


Sample  AF  Survey  Topics 

Approved  CY  2011 


Diabetes  in  the  Military 
Professional  Development 
Performance  Feedback 
Enlisted  Aide  Utilization  Training 
Gallup  Q12 

Officer/Enlisted  New  Directions 
Smokeless  Tobacco  Use 
Field  Evaluation  Questionnaires 
Boston  Globe 
Post  Event/Implementation 


Immunization 
Golf  Loyalty 
Uniform 

First  Sergeant  Utilization 
Indeterminate  TDY 
IDEA  Program 
Airman  Resiliency  Training 
Where  Airmen  Get  Information 
Alumni  &  Student  Supervisor 
Combat  Shield  Assessment 


Integrity  -  Service  -  Excellence 


U.S.  AIR  FORCE 


Survey  Projects 


F«edi»<s<on  how  services 
I  ad«f«siiT(iaal  Airmens  quality  of  I 
Ifegeiceplqis 


Diversity  and  Equal  Oppodurtly 


i  p  ExpMlitionaty  Fo  roe  {AE  F) 
anti  Joint  Expetiitionaiy 
ras  king  {JET)  5urvey{POC: 


InSghl  ihlolhe  ddpl<tymen1prooess 
and  He  level  of  support  Airmen 
reoeive  during  Heirde^oyneol 


ref  ramenl  rates 


CSAF, 
CMSAF,  Unil 
Leader 


Integrity  -  Service  -  Excellence 


Integrity  -  Service  -  Excellence 


U.S.AIR  FORCE 


Sample  DoD  Survey  Topics 

Active  in  CY  2011 


Customer  Service  Feedback 


Mil/Civ/Travel  Pay  Satisfaction 
Tricare  Inpatient/Outpatient 
Post  Deployment  Health 
Employee  Exit 
Recruiter  Quality  of  Life 
Organizational  Climate 
Entertainment  Preferences 
MWR  Customer  Satisfaction 
Status  of  F  orces 
Health  Related  Behaviors 


Recruit  Oral  Health 
Wounded,  III  and  Injured  Support 
Emergency  Room  Utilization 
Federal  Voting  Assistance  Program 
Commissary  Customer  Service 
Survivor  Family  Member 
Service  Member  Healthcare 


Influenza -Like  Illness 
Life  After  Deployment 


http://www.dmdc.osd.mil/survevs 

Integrity  -  Service  -  Excellence 
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U.S.AIBFORCE 


Issues 


U.S.  AIR  FORCE 


AF  Senior  Leader  Guidance 


■  Survey  research  conducted  without  approval 

■  Lack  of  appropriate  AF  level  sponsor 

■  Repeated  survey  questions  on  same  topic  and/or  subject 

■  Survey  overload  is  reducing  participation  rates  for  legitimate  and 
needed  surveys 

■  Contracts  awarded  and  funded  before  surveys  are  approved 

■  Surveys  hosted  on  non  dot  mil  domain 

■  Requirement  for  digital  signature  on  email  invitation 

■  Protection  of  data 

■  Samples  too  large 


Survey  demand  continues  to  grow  dramatically! 


Integrity  -  Service  -  Excellence 


■  SECAF 

■  Initiative  to  reduce  airmen’s  time  spent  on  non-mission 
related  workload 

■  CSAF 

■  AF  members  experiencing  survey  fatigue/overload 

■  Reduce  number  of  surveys 


Integrity  -  Service  -  Excellence 


AF  Survey  Summit 


■  SECAF/CSAF  requested  AFMA  lead  effort  to  reduce  surveys 

■  Conducted  Survey  Summit  in  Jul  11  to  reduce  survey  footprint 

■  Met  with  survey  principles  from  SAF/GCM,  SAF/PAX,  SAF/A60N, 
AF/A1,  AF/SE,  USAFA  and  AFIT 

■  Summit  Purpose 

■  Eliminate  non-value  added  surveys 

■  Encourage  survey  approval  prior  to  contract/grant 

■  Reduce  outside  entities  (contracts,  grants,  etc.) 

■  Encourage  agencies  to  sh are  existi ng  survey  results 

■  Explore  alternatives  for  collecting  information  and  solving  problems 

■  Avoid  duplication  of  topics  thru  improved  coordination  of  HAF  level 
functional  managers;  schedule  large-scale  surveys  to  avoid  overlap 

■  Working  follow-on  action  items 

■  Policy,  communication,  exemptions,  consolidation,  cost  savings 

■  Recommendations  will  be  provided  to  AF  senior  leadership  Sep/Oct 


Integrity 


rv  ice  -  Exc 


lence 


U.S.  AIR  FORCE 


Survey  Office  Contact  Info 


Air  Force  Manpower  Agency 
Performance  Management  Division 
Performance  Planning  Branch 
Air  Force  Survey  Office 
Randolph  AFB,  TX 
af.  s  u  rvevs  @us .  af .  mi  I 

DSN  487-4773 
Commercial  210-652-4773 
Air  Force  AF  Portal  Web  Link: 
https  ://www.  mv.af.  mil/g  css  - 

af/USAF/ep/alobalTab.do?channelPaaeld=s5FDEA9F021 

34FFA70121 351 677C80048 


Integrity  -  Service  -  Excellence 
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U.S.  AIR  FORCE 


Integrity  -  Service  -  Excellence 
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